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CHAP. XXIII - 


CONSIDERATIONS RELATIVE TO THE 
ACTIVITY OF VOLCANIC FIRES. 


Two contrary opinions concerning this alti- 
vity; many naturalifis imagining that it 
muft be very great, and others that it is 
extremely weak--T he arguments favourable 
to the former opinion examined —Firft ar- 
| gument deduced from the effets produced 
by the fire of a lava in motion, compared 
VOL, IV. B with 
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vith thofe of common fire—Heat of this 
lava when it is difgorged from the fub- 
terranean caverns greater than that of our 
furnaces—Second argument, derived from 
the promptncefs with which cold lava ts 
liquefied when thrown upon melted boiling 


dava; which cannot be obtained by common — 


fire unlefs it be extremely powerfil—The 
retention of a firong beat by lavas long 
after they have ceafed to flow adduced as 
she third argument in favour of the great 
atlivity of volcanic fires—Fourth argu- 
ment derived from the fufion of large 
maffes of fiones, aud confiderable tracts of 
country by rivers of lava flowing over them 


Fifth argument deduced from the great 


difficulty with which the fufion: of the 


volcanic glafs of Iceland is obtained in 
common fire—The boiling of the waters 
of ibe fea in confequence of volcanic tonfla- 
| &rattons a fixth argument of the great effi- 
cacy of the latter—The feventh and laft 
argument derived from the great fluidity 
of lavas in many circumffances—The ar- 


guments, on the contrary, employed to Arove 


flys} 
€ sf d 


\ 
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that the altivity of the fires of volcanos is 
extremely feeble, may be, in fact, reduced 
to one only ; that is, that thofe fires produce 
no effential change in ftones which have 
paffed into lava, and are incapable of 
fupng fpoerls ; whereas the fire of our fur- 
| naces defiroys by vitrification the primor- 
dial characters of thefe ffones, with, com- 
monly, a fufion of the fooerls—This argu- 
ment more fpecious than folid ; fince it may 
be proved that it is not always true that 
volcanic fires are infufficient for the fufion 
of fhoerls ; as they fometimes melt the gar= 
nets of Vefuvius, which are refractory in 
our furnaces ; and that the little or no al- 
teration of the primordial charaders in 
lavas is not to be afcribed to the feeblene/s 
of thefe fires, but to their manner of ating, 
which is different from that of common 
fire—The fire of the furnace fufficient to 
fife rocks, whether volcanic or not volca- 
nic; but incapable of producing in them 
true fluidity—A fire of much fironger tem- 
perature neceffary for this—Enquiry how 
far the opinion' of fome can be maintained, 
| B 2 | that 
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| that the fire of volcanos produces its effects 
rather by the duration of tts aétion than 
by its attivity—The fire of our furnaces, 
remaining conflantly the fame fora few 
days, is incapable of fufing ftones ; yet im 
a greater number of days will produce fu- 
fion in them; but at the fame time tt de- 
firoys their texture, in the fame manner 
as it would be defiroyed by a fire of 
greater altivity. Enquiry whether ful- 
phur atts as a flux on the ffones which pafs 
into lava, or facilitates their fluidity ; and 
the negative concluded from a long feries 
of. fatis—Proof, tikewife, from numerous 
and certain obfervattons, that there is little 
or HO “foundation for the opinion that flow= 
ing lavas, befides the caloric (heat) which 
they receive from the volcanos, contain 
likewife a caloric of ther own, which, 
after the manner of imflammable bodies, 
vis developed by a true combuffion—Necef 
~~ fity of acknowledging that we have not 
clear and diftinét ideas of volcanic fires— 
Our uncertainty relative to the nature of 
their aliment, and the manner in which 
they 


Go ae. 


they all independent of the concurrence of 
atmofpheric air-—Oxygenous gas, probably, 
the caufe and prefervative of _fubterrancan 
conflagrations, and capable of producing 
. fingular combinations in the ffony bodies it 
inves, when mixed with other gafes and 
— faline fubftances—Poffibly water united to 
fire may contribute to produce fuch com- 
binations. 


Tue terrible and ftupendous fcenes of 
‘ globes of flame and fiery ftones forced to a 
“prodigious height, of mountains melted by 
violent heat, and rivers of burning lava, 
which in every age have prefented them- 
felves to the aftonifhed eyes of men, have 
induced an almoft general belief that the 
power of thefe deftru&@ive fires is much 
greater than any of which our common 
fire can furnifh us an idea. This opinion, i 
which always has been, and continues to 
be, that of the common people, and which 
has been embraced by many celebrated na- 
puralits, would certainly at prefent be the 

B 3 prevailing 
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prevailing, or rather the only one, were it 
not that within thefe few years another, di- 
re&ly oppofite to it, fince it fuppofes the 
activity of volcanic conflagrations to be ex- 
\ tremely feeble, has been advanced and de- 
fended by fome profeflors of natural fcience. 
Both parties are, in fact, fo fully perfuaded 
of the truth of their refpe€tive opinions, 
that, while producing the arguments which 
appear favourable to their hypothefes, 
they appear to think it unneceflary even to 
liften to the objections and reafons of their 
antagonifts. I fhall confider it, however, 
as my duty, in examining this difficult and 
interefting controverfy, my fole object being 
truth, to ftate fully and impartially the ar- 
guments on each fide of the queftion. I’ 
fhall therefore firft give thofe which are or 
may be adduced to prove the powerful acti- 
vity of volcanic fires; and next thofe in 
fupport of the contrary do&rine : accom- 
panying each with fuch reflections as ap- 
pear to me to arife out of the fubject. 


Argumentl. As the intenfity of common 
o fe” 
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fire is meafured by the effects it produces in 
the bodies on which it adts, it is evident that 
we muft employ the fame rule to meafure - 
that of volcanic fires. And, as we have 
feen that the pyrometer of Wedgewood is 
the moft certain meafure of thefe effects in 
common fire, it is indubitable that this in- 
ftrument would afford the belt means of af- 
certaining the a&ivity of the heat of volca- 
nos ; and in Chap. I. of this work I pointed 
out a method by which it might be ealily 
employed for this purpofe in certain cir- 
-cumftances of the flowing lava. 


Attempts have, however, been made by 
other, though lefs certain methods, to afcer- 
tain the degree of heat in lavas. I find fuch 
an experiment to have been made by fome 
academicians of Naples in the famous erup- 
tion of Vefuvius in the year 1737, on a lava 
near the Torre del Greco, which, though 
it had ceafed to flow for fome days, ftill re- 
» tained, in a bottom in which it had col- 
lected, a rednefs fimilar to that of red-hot 

sig iron, 
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iron*. The following was the refult of 
the experiments then made on the ftrength 
of the fire of this lava. 


A piece of lead, of a conical form, two 
ounces in weight, being placed on the 
red-hot furface, after two minutes and a 
half became foft, and after three and a half 
was entirely melted. Another piece of lead, 
of the fame figure and weight, was then 
placed on a red-ttot plate of iron, laid over 
burning coals, when the metal did not begin 
to liquefy till after fix minutes and a half, 
and was not entirely melted till feven mi- 
nutes and a half, 


Water placed on that lava, in a copper 
veflel, began to fimmer at the end of three 
minutes, and, in the fourth, boiled furioufly. 
When a fimilar experiment was made with 
“an equal quantity, in the fame veffel, placed 
over burning coals, it began to fimmer 


* Vide Serao, ubi fup. . 
| : ftrongly 
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ftrongly in four minutes, and in the fifth 
boiled violently. 


From thefe experiments: Profeffor Serao 
infers that the power of the fire of that lava, 
though deprived of a part of the heat. it had 
when foft and flowing, much exceeded that 
of burning coals or red-hot iron. 


I cannot but commend thefe experiments, 
principally becaufe they are among the very 
few that have hitherto been made to afcer- 
tain a comparifon between our common 
fire and that of volcanos, : But though I 

can fuppofe that the heat of the lava ex- 
I ceeded that of red-hot coals, I cannot admit 
chat it was greater than that of red-hot iron. 
The plate of which the Academicians made 
ufe, being furrounded on every fide by the 
cold air, could not have that heat it would 
have retained in other circumftances. Ele 
glafs furnace 1s inadequate to melt iron in 

the mafs; but it will render it of a moft 
| violent red heat. But a cone of lead of the 


weight of two ounces, being placed ona 
plate 


(10) Dot 
plate of îron that had continued half an hour 


in this fire, was completely melted in lefs 
than one minute. 


As this lava, however, had not flowed for 
fome time, it muft have loft no fmall quan» 
tity of its heat : hence, to obtain a more pre- 
cife and adequate comparifon, it was necef- 
fary to make experiments on it in the ftate 
of liquidity. This, partly by accident and 
partly by human induftry, has been done. 
Among the prodigious deftru@ion caufed 
by a deluge of liquid matters, that which it 
occafioned in the convent of the Carmelites 
was nottheleaft. The above-cited Neapolitan 
phyfician informs us that the fiery torrent 
entering that edifice, befides reducing to 
afhes the combuftible matters, that were even 
at fome diftance from it, melted the drink- 
ing-glaffes on the table of the refectory, re- 
ducing them to one fhapelefs mafs. 


We find a confirmation of this accident 
in the Englifh Philofophical ‘T'ranfactions, in 
a paper g given in by Prince Caffano, a mem- 

| a 
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ber of the Royal Society, in which he re. 
lates that the torrent, after having fired the 
door of the church of the Carmelites, the win 
dows of da se Sealy and refectory, melted the | 
glafs veflels that were upon the table. He 
here adds an experiment of importance, 
which is, that 2 piece of glafs fixed to the end 
of a pole, and a pirata to the fluid matter, 
was reduced toa pafe at the end a a 


minutes. 


This fa& is corroborated by the following 
related by Profeflor Bottis, in his defcription 
of the conflagration of Vefuvius in 1667. 
His words are thefe: ‘* In the middle of 
$ the fame lava edifices were feen, fome of 
* which the lava had furrounded without 
‘injuring them; others it had broken and 
 fhattered, burning every thing before it. 
In fome of them the flames from the tor- 
* rent of fire had melted fome large glafs 
“ veflels which ftood above, where the 
§ ftream could not reach them.” sua 


On confidering thefe fats, we cannot 
gii admit 


ib 
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admit that the firl of them, that ts, the li- 
quefaction of the drinking-glafles enveloped 
in the flowing lava, can be a convincing 
proof of its great adlivity, fince we know 
that factitious glaffes will melt more or lefs © 
in our common fires. On the latter two 
of thefe facts, though to me they appear of 
lefs importance, I fhall make fome remarks, 
I imitated in fome manner the experiment 
of the Prince di Caflano, relative to the fu- 
fion of glafs approached to burning lava, by 
“holding, in a pair of pincers, a piece of glafs 
an inch in thicknefs, fufpended in the air of 
a glafs-furnace. In a few inftants it began 
to foften, and, in a minute, to flow, forming 
a long defcending thread. ‘The efficacy, 
therefore, of this fire exceeded that of the 
fire of the lava in queftion, at leaft in the 
circumftances of this experiment. But here 
feveral particulars are to be remarked. Ac- 
cording to the account in the Philofophical . 
Tranfa@ions, the glafs was approached to 
the flowing matter: it therefore did not 
touch it. It cannot be doubted but that, 
had it touched, it would more eafily have 

| 3 ci fufed, 
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fufed. Befides, when this lava reached the 
convent of the Carmelites, it muft have loft 
a confiderable part of its heat, and that 
principally from two caufes—Firft, becaufe 
it had flowed over a long tract. of ground, 
and, confequently, had communicated its 
heat, as well to the air immediately in cone o 
tact with it, as to the ground over which it 
had paffed: Secondly, becaufe, when near 
the mouth whence it iflued, it formed one 
— fingle wide ftream, which, as it proceeded 
branched off into fmaller channels; and 
this divifion muft greatly have diminifhed 
the activity of its heat. From thefe confi- 
derations it is evident that the heat of the 
lava, where the experiment was made, was 
greatly inferior to that it poffefled when it 
was firft difrorged from the mountain, which 
was probably much greater than that obtained 
in common glals-furnaces. 


Argument Il. The above-mentioned 
Profeffor Bottis, defcribing the eruption of 
Vefuvius, which began on the 29th of July 
1779) and continued to the middle of Au- 

ay 
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guft following, relates that, on the 1oth of 
September in the fame year, making a vilit 
to the mountain, he obferved a {mall hill, 
€ formed of fpongy ftones, and furrounded 
“ by lava recently ejected ; in which hill, he 
adds, was a {mall gulph, of a figure almoft 
circular, about three palms in diameter and 
‘* two in depth. From this gulph proceeded 
“a low noife, fimilar to that of oil or any 
“© fat fubftance fimmering over the fire, | 
-< which found was, no doubt, produced by 
“ fubftances fufing in it. Its fire was fo 
“ ftrong that, fome fpongy ftones being caft 
* into it, they immediately became red-hot, 
<“ and melted, producing the appearance of 
“ boiling pitch.” 


This obfervation is of confiderable import- 
ance'in the prefent enquiry. Whoever is 
acquainted with the works of M. Bottis 
relative to Etna, will immediately perceive 
that by /forgy /fones, he means porous lavas, 
and the /corze of that mountain. In my 
experiments, I fourid that thefe do not re- 
quire a continuance of lefs than half an hout 


to 
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to foften them. If, therefore, the gulpl 
into which thefe {tones were thrown lique- 
fied them like boiling pitch, it is evident 
that its heat greatly exceeded that of the 
furnace. I found on ufing a reverberatory 
furnace, of a high temperature, that it re- 
quired a heat equal to that requifite to melt 
iron, to obtain a fpeedy fufion of thefe Ve- 
fuvian products, and, in general, of thofe of 
other volcanos. It is likewife equally. evi- 
dent that this {mall gulph, communicating 
from above with the cold air, muft there be 
lefs {trong than in its internal part, fince 
that narrow mouth was only a fpiracle ot 
vent-hole to that great mafs of lava, which 
boiled and flamed in the ee recefles of the 


mountain. 


Argument II. The prefervation of a 
ftrong heat in lavas which for fome time, 
and, frequently, for a great length of time, 
have ceafed to flow, may be confidered as 
another proof of the vehemence of their 
heat, when they were fluid. The above- 
mentioned Profellor Bottis obferves that the 
| | lava 
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lava of the year 1737 crofled a public road, 
‘and that, a month afterwards, labourers be- 
ing employed by the order of the King to 
remove it, they were obliged to defift from 
the attempt, becaufe the internal mafs foft- 
ened the iron inftruments they ufed to break. 
it. When not far from the higheft crater 
of Etna, I croffed a lava which had flowed 
eleven months before, and was entirely de- _ 
tached from the volcanic furnace; I found 
it, notwithftanding, in fome apertures, retain 
a red colour, which was very confpicuous 
to the eye in full day-light; and a ftaff 
being put upon it immediately {moked and 
took fire.*. 


Sir William Hamilton let fall fome pieces 
of wood into the fiflures of a lava, and they 
immediately took fire, though that lava had 
‘no communication with the volcano, and 
was full four miles diftant from the mouth 
whence it had iffued. — 


The lava of the great eruption of Etna 


* See Chap. VIII. ; 
In 
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in 1660, after eight years, had not become 
cold, in many places, according to the ob- 
fervations of Maffa, a Sicilian writer. | 


Thefe facts, compared and combined, | 
furnifh, in my opinion, another luminous 
proof of the powerful heat of volcanos, It 
is true that, eruptions ufually occupying a 
great extent of ground, that extent caufes 
them to preferve their heat longer ; but it is 
equally true that, whatever may be the vo- 
lume of the lavas, their heat would not be 
fo great after fuch long intervals of time, 
were it not prodigioufly more powerful at 
the time they flowed. | 


Argument IV. Fazello, the Sicilian, be- 
gins the defcription of an eruption of mount 
Etna, which happened in 1536, with thefe 
words: “IX calend, Aprilis, flante auftro, 
“ et fole ad occafum vergente, nubes atra 
“ montis apicem operuit, et inter eam rubor 
“ emicuit ; tum repente, ex ipfo cratere, ig- 
““ nei torrentis vafta vis erupit; paullatim- 
“que in modum fluminis, magno montis. 
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“ murmure ac terre motu defluens, in or. 
“ entem verfus defcendit, lacumque illapfus 
‘ magnam ibi repertam lapidum congeriem 
‘ liquefecit.”. On the 23d March, nearly 
about the time of fun-fet, the fouth wind 
blowing, a black cloud, in the midft of 
which a kind of rednefs appeared, covered 
the top of the mountain; when, fuddenly, 
a prodigious fiery torrent burft from the 
crater, and, flowing like a river down the 
eaftern fide of the mountain with a great 
noife and fhaking of the earth, poured into 
a lake, where it melted a large quantity of 
ftones that were amaffed together. 


This obfervation having been made at a 
time when accuracy and precifion were not 
potfeifed by all obfervers, I mutt ingenuoufly 
confefs that I fhould fufpend my faith rela- 
tive to the liquefaticn of this great mafs of 
ftones, if I did not find it wonderfully con- 
firmed in the defcription given by Mr. Pen- 
nant of a lava that iffued from a volcano 
in Iceland, in 1783. After defcribing the 
prodigious extent of country that this lava 

covered, 
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covered, he remarks the perpendicular height 
of the fides of this current was from 80 to 
100 feet; overwhelming not only all the 
villages that it found in its way, but likewife 
- many hills: thofe that were too high to be 
thus fubmerged it melted ; fo that the entire 
furface of the country was in a ftate of flu- 
idity, and formed a lake of fire, refembling 
‘a mats of melted metal. to, 

I leave the reader to judge of the aftonifh- 
ing activity of this conflagration. 


Argument V. Iceland alfo furnifhed an- 
other proof of the adtivity of its volcanos. 
We have feen that the glaffes of the Eolian 
Ifles, and thofe of the Phlegrean Fields, ea- 
‘fily fufe in the furnace. As I did not pof- 
| fefs any fpecimen of the Icelandic glafs, I 
could not make any experiments upon it ; 
but Bergmann, who had this advantage, 
obferved, that he could not obtain a fufion 
‘of it with the blow-pipe : whence he con- 
_ cludes, that the fire which formed it muft 

be extremely powerful. 
f Ca Argu- 
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Argument VI. Vallifneri, in his deferip- _ 
tion of the new volcanic ifland which rofe 
from the fea in the vicinity of Santorine 
in 1707, mentions, among{t other events 
_ which happened at that time, a circumftance 
of great importance to the prefent enquiry. 
At the time this ifland emerged from the 
waves, the fea round it was greatly agitated, 
and had acquired fuch an immoderate heat 
that it boiled, and the boiling extended to 
a confiderable diftance; by which a great 
quantity of fifh was deftroyed. We read 
the fame fact in the travels of the Marquis 
de Choifeul, taken from a hiftory of that 
time, in which it is likewife remarked that 
the pitch of fome fhips was melted, 


This fa& appears to me a fufficient proof 
of the violence of the fire of that volcano, 
fince to heat to fuch a degree fo enormous 
a mafs of fea-waters, and that in a place fo 
deep, prefenting fo large a furface, and fur- 
rounded, as they are, by cold waters, cer» 
tainly required a very great development 
of the matter of heat. 


A won 
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A wonderful phenomenon of the fame. 
kind was alfo obferved there in the ages of 
antiquity, according to Strabo *, who fays 
that between Thera and Thecata the fea 
was feen to boil for four days. We have 
| feen that Santorine confifts of a prodigious 
mafs of pumices, which ftones have been 
thrown up from the bottom of the fea by 
the action of volcanic fire |. From the ana- 
lyfis I made of two pumices of that ifland, 
it appears that their bafe was the afbeftus t. 
I know not whether the bafe of the other 
pumices of that place be of the fame or 
of another ftone; but in either cafe the 
two pumices that I analyfed prove that the 
fire, by the ation of which the afbeftus 
pafled into pumice, muft be AuEEmelY pow- o 
erful. 


. Argument VII and laft. This is derived 
from the fluidity of the lavas. It is incon~ 


_* Avauecov Ongas wai Onpacias, exmecaras Proves ex TH 
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+ See Chap. XIX. 
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teftable that a greater or lefs degree of heat 
muft occafion a greater or lels degree of 
fluidity. ‘We fhall fpeak prefently of that 
‘degree of fluidity which lavas acquire in the. 
furnace: we fee that it is greater in a fire 
of high temperature, and it is ftill more in-. 
creafed when we employ oxygenous gas. 
Thefe gradations of fluidity have, likewife, | 
> place in every other ftone, as well as in a 
thoufand other fubftances fufible in the fire. 
The reafon is very evident, fince the more 
the particles of a fufible body feparate from 
each other by the interpofition of a fiery 
. fluid, the more complete is the fufion. If, 
therefore, we prove a great fluidity in the 
lavas, we fhall alfo prove a proportionate 
violence in the fire. This we fhall now 
make the object of our enquiry ; in which it 
will be impoffible to be very brief, however 
we may with for brevity, both from the 
variety of interefting fa@s to be adduced, 
and the remarks by which they muft ne- 
ceffarily be accompanied. 


To preferve fome kind of order, we will 
divide thefe facts into two clafles; the firft 
confifting 
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confifting of fuch as have relation to thofe 
lavas which are feen to fpout up like water 
from volcanos, thofe which are found to 
retain foftnefs after having been thrown 
through the air, and thofe which have been 
obferved to boil within the craters.—In the 
fecond clafs we fhall place fuch fa&s as re- 
late to thofe kinds of lavas which, iffuing 
from craters, or the fides of volcanos, and 
extending in long currents, have permitted 
obfervers to meafure their velocity, and the 
degree of fluidity or foftnefs'they have ac- 
guired, | 


With refpe& to the former, two obferva- 
‘tions of Profeffor Bottis are worthy atten- 
tion—the firft relative to a circumftance 
obfervable in the eruption of Vefuvius in 
1771, and the fecond refpe&ing another that 
took place in the eruption of the fame volca- 
no in 1776. Afterhaving related that, by the 
fide of the aperture whence the torrent of 
Java ifflued, four low hills fuddenly rofe at 
once, he remarks, that from three of telo, 
which were in the form of cones, the fire 
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(that is to fay, the ignited lava) {pouted ont 
from fome {mall openings near their tops, 
precifely in the fame manner as water when 
it is forced out through narrow channels or 
apertures. The curves which the inflamed 
fluid, iffuing from thefe hills, defcribed in 
falling, were of various dimenfions. They 
all three threw up fire at the fame time, and 
were, in fact, three beautiful and real foun- 
tains of fire. 


From this fa& Profeffor Bottis infers, that 
the fire of Vefuvius is very powerful ; and 
immediately adds, “ I have twice feen at a 
{mall diftance from it the inflamed matter 
break forth and difgorge in the Arrio del 
Cavallo. From its great fluidity it refembled 
water iffuing with violence from under the 
earth, and inundating the circumjacent 
country. | 


The fubftance of his other obfervation is, 
that Vefuvius, in the beginning of the year 
1776, having poured from its fummit a 
torrent of lava, it ftruck upon the lava of 
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1771; and rebounded into the air; congeal. 
ing in {mall branches of various figures, ter» 
minating in thin fharp points like needles ; 
as he obferved the day after, when he 
afcended the mountain.  Hence he remarks, — 
that bis. matter muft have been extremely 
Fluid, as that ufually is which is ejetted LO 
the mouth a: Vefuvius. 

We will now fay a tu of that foftnefs 
which, fometimes, though rarely, the pieces 
of lava retain after they have been thrown 
through the air from the mouths of volca- 
nos, and fallen on the ground. An inftance 
of this is related by the fame M. Bottis, 
which is fo extraordinary that I fhould doubt 
the fact, were not the relater a perfon highly 
| worthy of credit ; and had it not been wit- 
neffed by thofe illuftrious and eminent per- 
fonages, his Royal Highnefs Maximilian 
Archduke of Auftria, his Eminence the 
Count de Wilzeck minifter plenipotentiary, 
his Eminence Cardinal Herzan, and Sir Wil- 
liam Hamilton, with feveral others of rank 
and learning, 
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When lavas are thrown up from volcanos 
in the form of a fiery hail, before they 
reach the earth they have commonly already 
acquired the hardnefs of ftone, from the 
firong impreflion of the cold air; which, 
acting on pieces of fuch {mall dimenhiong, 
in a few moments deprives them of all flu-. 
idity, IJ had a favourable opportunity for 
obferving this when I was at the mouth of 
‘the volcano of Stromboli, and protected, as 
I have already defcribed, from the fury of 
its ejections ; notwithftanding feveral globes 
of lava fell very near me, On examining 
fome of thofe that had fallen, I found them 
indeed ftrongly ignited, and at the fame 
time as hard as ftones. 


Very different was the fact which oc- 
curred at Vefuvius, when, at break of day 
on the 19th of June 1775, the above-men- 
tioned illuftrious fpe@ators obferved it near 
its fummit. The volcano, then, ejeéted a 
quantity of liquefied ftones. As one of 
thefe fell, one of the guides ran fpeedily to 
it, and, with the point of a ftaff, perforated 
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it from fide to fide, and prefented it, with 
the ftaff thus paffed through it, to the 
Archduke ; who fo much admired this ex~ 
‘traordinary phenomenon, that he ordered 
the perforated lava, which weighed about 
eight pounds, to be preferved, together with 
the ftaff, in his private cabinet. If, therefore, 
that fragment of ‘lava, of fo fmall a fize, 
remained {till foft, notwithftanding the con- 
tinual contaét of cold air, it is a ftrong ar- 
gument that within the crater it was ex- 

tremely fluid. It muft, however, be ac- 
‘.knowledged that, even at Vefuvius, fuch 
phenomena are extremely rare, and are pro- 
bably produced by an aétion of the fire 
more powerful than ordinary ; for, if melted 
“ftones, when thrown from volcanos, had — 
the foftnefs and pliability of pafte at the 
‘time they ftruck the mountain, it is evident 
they mu be beaten in by the blow, and 
take more or lefs of a flat fhape ; which is 
contrary to experience. At leaft, among 
thofe pieces of lava that Vefuvius ejected 
when | was there, and of which I colle&ed 
feveral, I obferved that they all inclined to 
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the orbicular figure, without any fenfible 
flattening * ; and, in making the tour of 
the mountain, I found innumerable others 
which had been thrown out before, of a 
fimilar fhape. Befide thofe of Stromboli, I 
obferved the fame conformation in various 
ftones of Etna thrown out in the eruption 


of 1787 7. 


We will now proceed to adduce an in- 
ftance of the great fluidity of the lavas 
burning within the craters. Of this we 
have two obfervations of no common kind, 
made by the above-cited Profeflor, an inde- 
fatigable enquirer into the nature of the 
eruptions and other fymptoms of the vol- 
cano in his vicinity. | I 


“ ‘The fame night the mountain exhibited 
“ an extraordinary {pectacle: a hollow noife 
« was heard from time to time, after which 
6 a great quantity of extremely fluid fiery 
“ matter overflowed the edges of the mouth, 


* See Chap. I. . + See Chap. VIII. 
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€ which firft inundated almoft the whole 
“ neck of the mountain, and, then, divided: 
“into various ferpentine rivulets of fire, 
“which ran rapidly down its fides, and, 
“ after fix minutes, or nearly fo, became 
“ extinguifhed. ‘This was repeated at in- 
“tervals, during the fpace of three hours, 
“the fame night.” We find this in his 
account of the conflagration of Vefuvius in 


1767. 


In his account of that in 1979, he ufes 
the following comparifon— As a liquor 
4 which boils in a veflel rifes and overflows 
“ the edges of that veffel from the violence 
“ of the heat; thus, frequently, from the 
‘ erand mouth of the mountain, the great 
** quantity of extremely fluid fiery matter 
6 iffued, in almoft every part, and pour- 
“ ed down its fides, deftroying all before 


sula 


|"Thefe two obfervations, which evidently 
demonftrate the extreme fluidity of the lava | 
| when 
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when boiling in the crater of Vefavius, cor+ 
refpond exaly with what I myfelf obferved 
in the two craters of Etna and Stromboli ; 
nor can 1 doubt but the fame facts are ob- 
fervable in the effervefcent matters of other 
volcanos. 


- According to the order which I have pre- 
feribed to myfelf, I fhall now proceed to fpeak 
of thofe rivers of lava which pour forth 
from volcanos, and, frequently, dividing 
into feveral branches, rufh down the fides 
of the mountain, continuing their motion 
to a great diftance. As their velocity is 
often very confiderable, it may be con- 
cluded that their fluidity, and confequently 
the activity of the fire, muft be fo like- 
wife. ‘The ftream of lava that iffued from 
Vefuvius, in the eruption in 1751, flowed 
over the fpace of twenty-eight palms in a 
minute. 


In the eruption, of the fame volcano in 
1754, the lava formed two branches which 
| flowed 
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flowed thirty feet in forty-five feconds, and, 
uniting lower down, proceeded at the rate 
— of thirty-three feet in fifty feconds. 


To thefe two obfervations, which are 
by Father Turre, I fhall add two others 
from Sir William Hamilton. The firft re- 
lates to the eruption of the fame mountain 
which happened in 1765, in which he re- 
marks that the progrefs of the lava was at 
the rate of about a mile an hour. His fe- 
cond obfervation refpe&s another branch of 
the fame eruption, of which he does not 
determine the precife velocity ; but it muft 
_ have flowed with great rapidity, as he tells 
us he is fure that, for the firft mile, the ve- 
locity of this torrent was equal to that of 
the river Severn, at the paffage, near Briftol. 


The Marchefe Galiani, in his Obferva» 
tions on Vefuvius, writes that, in. the 
year 1631, about ten at night, on the 17th 
of September, a lava was feen flowing from 
the upper mouth of the mountain, which 
in three hours after had already entered the 
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fea, within which it formed three very long 
promontories ; a proof, as he juftly remarks, 
of the aftonifhing velocity of thefe lavas. 


I cannot conclude without mentioning 
another obfervation, on the fame fubjc&, 
from M. Bottis. On the firft iffuing of the 
lava from Vefuvius, in the ‘year 1767, its 
velocity was fo great, that fome perfons who 
were near the place had fcarcely time to 
make their efcape. 


Ini 77 r, a dreadful torrent of lava rufhed 
from the mountain ; which, when it reached 
the Canale dell’ Arena, had traverfed, with- 
‘in an hour, the {pace of fifteen hundred 
Neapolitan cazze *. | 


In the eruption of 1776, Vefuvius threw’ 
out from its fummit a torrent of lava which 
flowed a mile and a half in fourteen mi- 
nutes. ‘The Abbate Francifco Ferrara, of 


* The Neapolitan canna confifts of eight Neapolitan 
palms, and a Neapolitan palm is nearly one fixth 
fhorter than a Paris foot. 
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Catania, who obferved, on the fpot, the 
eruption of mount Etna in 1792, informed 
me that the lava of that eruption advanced 
at the rate of a pace for every ftroke of his 
pulfe, which, he added, was very quick. 

‘Thefe examples are fufficient to fhow 
the great velocity of lavas. It is neceflary, 
however, to remember that I have chofen 
thefe inftances from among thofe in which 
its velocity was greateft. » Many others 
might be adduced, in which it is moderate, © 
and others ‘in whieh it is extremely fmall. 
In general, however, this velocity may be 
increafed or diminifhed from many caufes. 
Where the declivity, down which the lavas 
defcend, is great, they move more fwiftly, 
and vice verfa. ‘Their courfe alfo will be 
more rapid, the nearer they are to the ori- 
fice whence they iffued. In general, lavas, 
in any of the above-mentioned circum- 
ftances, either do not move at all, or move 
very flowly, if they are not prefled forward 
by new fupplies of melted matter. Hence, 
very frequently, a torrent of Java that has 
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but juft ifued from the volcano, will ftop, 
even on a fteep declivity, from a failure of 
new matter prefling upon it, and compelling 
it to proceed. 


To return to my principal fubje&; it 
may be remarked that, were we deprived of 
the obfervations mentioned above, which 
fhow the great fluidity of lavas in certain 
circumftances, their exterior velocity might 
lead us into an error; fince it is well known 
that the tenacity and confiftence.of lavas is 
very great, even when they flow with the 
greateft rapidity. 


Sir. William Hamilton, defcribing the 
Vefuvian lava of the year 1765, which 
flowed at the rate of a mile an hour, tells 
us its confiftence was fuch, that it al- 
moft refifted any impreflion of a long pole ;. 
and that fome large ftones, thrown into it 
with great force, did not fink, but, making 
only a flight impreflion, fwam upon its fur- 
face. 
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In my excurfion to Vefuvius, 1 remarked 
a fimilar refiftance in the lava which ran 
underground through a narrow channel, in- 
to which great ftones being thrown with 
force, fank only to one third of their bulk, 
and then were carried away by the current. 
In another broader torrent of this lava that 
flowed in the open air, large ftones, thrown 
in like manner, made no impreflion *, 


Dr. Serao affirms that many perfons have 
frequently ftruck the external parts of lava, 
when it was in actual motion, with long 
ftaves, and found it fo hard that it refounded 
with the blow. 


Bottis informs us that, in the Vefuvian 
conflagration of 1770, a learned friend of I 
his, fecing a ftream of that eruption flowing 
rapidly (he defcribes it as pafling the fpace 
of forty palms in one minute), attempted to 
afcertain its fluidity. With that intent, he 


* Some of thefe facts have already heen ftated in 
Chap. I; but it was neceflary to repeat them here to 
compare them with others. 
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took a ftaff, and endeavoured to force it into 
the liquid burning matter ; but, contrary to 
his expectation, he found it refifting and 
tenacious, and perceived that the ftaff had 
fcarcely entered it, though he had thruft it 
with all his force. 


I am not, therefore, greatly furprifed 
when I read that fome perfons have paffed 
over the lava in motion, without receiving 
any injury. M. Jamineau, Englifh conful 
at Naples, having gone, with fome others, in. 
1754, to obferve an eruption of Vefuvius, 
one of the guides, coming to a ftream of 
lava which moved flowly, found no diffi- 
culty in running over it. Sir W. Hamilton 
had the courage to do the fame, though in 
-fome meafure compelled by neceflity, in the 
ereat Vefuvian eruption in 1779. He was 
then near a ftream of lava which flowed 
flowly, and was from between fifty to fixty 
feet in breadth, when he found himfelf fo 
incommoded by the heat, and the fmoke 
which the wind blew upon him, that he 
would have been obliged to return, without 
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fatisfying his curiofity, if the guide had not 
propofed to him to crofs the lava itfelf as 
{wiftly as poffible. The propofal being ac- 
cepted, the guide pafled over without any 
«great difficulty, and was followed by the 
| Englifh naturalift, and by another Englith 
. gentleman who accompanied him, none of 
them experiencing any other inconvenience 
than exceffive heat in the feet and legs. 


The above-cited Marquis Galiani, and 
other perfons of refolution, pafled in the | 
fame manner over currents of lavas aQually 
in motion. | 


“This tenacity and refiftance of lavas, even 
when flowing, is a confequence, as is evi- 
dent, of the aGion of the cold atmofphere, 
which, coming in conta& with the furface, 
deprives them of fo much heat that they 
lofe their former fluidity. ‘This lofs of heat — 
is, however, incomparably greater on the 
furface than in the internal parts; where 
the lava ftill retains a confiderable degree 
of fluidity, as appears on breaking the cruft - 
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‘hat covers it. M. Jamineau, above cited, 
though he remarks that the external coat of 
the lava, obferved by him, was fo hard that 
the heavieft ftones made no impreflion on 
it, found, at the fame time, that the internal 
mafs might be eafily penetrated by a fmall 
ftick. Father Torre, in like manner, in 
the eruption of Vefuvius in 1754, having 
broken the external: cruft of a branch of 
lava which no longer flowed, a fluid boil- 
ing matter iflued from the orifice. 


But there is no fa& more memorable, or 
more appofite to the prefent fubje@, in the 
hiftory of volcanos, than that related by 
Borelli in his account of the eruption of 
mount Etna in 1669. An impetuous river 
of lava, difgorged from Monte Roffo, hav- 
ing deftroyed all the villages and fruitful 
fields it’ met in Its way, was ready to rife 
above the walls of the illuftrious city Cata- 
nia. In thefe dreadful circumftances fome 
of the inhabitants conceived a bold expedi» 
ent to ward off from their houfes this 
threatening torrent of fire, With hammers 


and 


. 30 7 


and other fuitable inftruments, they made 
an opening in the fide of the lava, the fur- 
face of which was already hardened, fo that 
the internal matter; which fill continued 
fluid, might iffue out and take its courfe in 
another direction. 


This bold attempt was crowned by the 
moft complete fuccefs; fince, the external 
cruft being broken laterally, the matter, 
which {till remained fluid, poured out, and 
flowed to a confidetable diftance, on that 
fide to which it was thus turned. It is dif. 
ficult to fay by what fatality the fame expe- 
dient was not had recourfe to in other cafes 
of fimilar neceflity. 


Though the velocity, therefore, of the 
external parts of lavas may be confidered as 
. an inconclufive proof of their fluidity, this 
fluidity will be very evident when we ob- 
ferve the internal ; and, in certain eruptions 
fuch as that laft mentioned, it muft be 
owned to be extreme. This Etnean lava 
flowed the diftance of more than fourteen 
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miles, from the bafe of Monte Roflo to the 
fea, Scarcely had it iffued from its fource, 
when it loft all communication with the 
internal volcano: and though, from the 
crult which formed over it, it preferved 
more or lefs of its heat, that mutt necellarily 
diminifh continually, in proportion as the 
lava defcended, removed to a greater diftance 
from its fource, and, inftead of one fingle 
trunk which it formed at firft, was divided 
into feveral branches; and fucceflively and 
uninterruptedly communicated a part of > 
its heat to the internal fides of the changels: 
in which it flowed. 


If, therefore, notwithftanding this con- 
Rant lofs of heat, the lava remained liquid 
and flowing, for the {pace of fourteen miles, 
how great muft have been its fluidity when 
it firft iflued from the Etnean furnace! 


_. But this is not the greateft diftance to 
which the lavas of mount Etna have flowed; 
as we know that others have run eighteen, 
twenty, and even, fometimes, thirty miles, 

In 


(41) 
In the eruption mentioned by Sir W. Ha» 
milton, which I likewife obferved, the lava 
that iflued from the higheft crater fowed to 
the diftance of fifteen miles, and plunged 


into the fea at Taormina. 7 ‘ 


Since the conflagrations of volcanos have 
been recorded in hiftory, I know no erup- 
tion more remarkable, for the extent-of 
ground occupied by it, than that of Iceland 
in the year 1783, mentioned above ;. which, 
from the account we have received of it, 
dried up twelve rivers, and extended ninety- 
four miles in length and fifty in breath. It 
is impoilible to conceive that lava can in- 

undate fo vaft a tra& of country, without 
| fuppofing its fluidity, at leaft in its external 
parts, to have been very great. Whether, 
therefore, we confider the lavas ifluing from 
fiffures of volcanos like gufhing waters, or 
preferving a great degree of foftnefs though 
divided in fragments and furrounded by the 
cold air, or boiling and foaming within their 
craters, or precipitating like rivers down the 
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declivities of the mountains, it is indubitable 
that, in all thefe circumftances, they muft 
poflefs, at leaft when they firft break forth 
from the volcanic mouths, a very great flu- 
‘idity, which fluidity can only have been 
produced by a proportionate heat. 


* Thefe are the arguments, in my opinion, 
the ftrongeft and moft convincing that can 
be produced in favour of the activity of 
volcanic conflagrations—We will now con- 
fider thofe which are alleged on the other 
fide, to prove that this activity is very fmall. 
Thefe may conveniently be reduced to one 
alone; which is founded on the confidera- 
tion that-no deftru@ion of the original cha- 
yacter, or effential change, takes place in ftones 
or rocks, which have pafled into the ftate of 
lava by the action of volcanic fires. The 
fir® naturalifis who advanced this opinion 
were M. Sage, and T. A. Deluc, who, from 
obferving fome of our furnaces vitrify lavas 
much more perfe@ly than volcanos, and 
that they melt fhoerls, which are found un- 
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touched in the lavas, inferred that the fire 
of our furnaces was fuperior in activity to 
that of volcanos, | 


M. Dolomieu has endeavoured ftill more 
to diminifh this a@ivity, on which he has 
made fome obfervations, in almoft all his 
works. In his “ Travels to the Lipari 
“‘ Tilands,” after having faid that fome lavas 
at Saline extremely refemble porphyry, 
having nearly the fame colour, the fame 
confiftence, and the fame feltfpar fpots; he 
deduces as a confequence from it, that the 
volcanic fires, in liquefying ftones, do not 
at all change their natural texture ; and that 
the fufion of lavas is very different from 
that produced in our furnaces, in which all 
the fubftances we fubje@ to the experiment 
lofe their figure by vitrification. In a long 
note which he has added relative to the 
Etnean lava in 1669, and the fhoerls and 
felt{pars which were found within it unin- 
jured, he endeavours to prove, that the fire 
. of volcanos acts only as a diffolvent; that 
it dilates bodies, and infinuates itfelf within 
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the particles, fo that they flide one over the 
other, and, when it is diffipated, leaves the 
different fubftances nearly as it found them. 
Hence he compares the action of voléanic 
fire with that of water in the {olution of 
falts, which participate the fluidity of the 
diffolvent, and refume their concrete form 
by evaporation. 


In his introduction to his “ Defcriptive 
“ Catalogue of the Products of Etna,” he 
repeats the fame obfervation, and remarks 
the incapability of volcanic fire to vitri- 
fy {hoerls, though in themfelves eafily fu- 
fible, whence he concludes that the fire of 
volcanos 1s not intenfe. He fhows likewife 
that it is incapable of altering the texture of 
{tony bafes ; even when it liquefies them. 


That the reader may form a clear idea 
of the opinion of this ingenious French na- 
turalift, I fhall cite the following paffage 
from a Memoir he has recently publithed 
on Bafaltes: I fhall again repeat what 
‘“‘ cannot be too frequently inculcated, that 


“ lavas 
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6“ favas are not vitrifications ; their fluidity 
“ is fimilar to that of metals reduced to fu- 
“ fion; it does not change the order, and 
“ manner of being, of the conftituent parts 
6 of the lavas. When they ceafe to flow, 
“ they refume, like metals, the grain, tex- 
“ ture, and.all the characters of their primi- 
“ tive bafe; effects which we cannot pro- 
* duce upon ftones in our furnaces, fince 
| “ we know not how to foften them by fire 
& without changing the manner in which 
“ they are aggregated. The fire of volcanos 
“ has not that intenfity which is fuppofed, 
“ and produces its effe&ts rather by the ex- 
“ tenfion and duration of its action, than by 
its aGivity *.” 


We have here the argument on the con- 
trary fide placed in its full light. Among 
the various reafons which induced me to 
fubject volcanic produ@ions to the furnace, 
one was, that I might obferve the changes 
produced in them by common fire: I con- 


* Rofier, Journal de Phyfique, t, xxxvil, an. 1790, 
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ftantly found that the characters of the prime 
cordial rocks were deftroyed by vitrification, 
and the fhoerls, if not always, very fre= 
quently fufed. When treating of the Eu- 
ganean lavas, which abound in micas and 
feltfpar, we have feen that both thefe ftones 
frequently melt in the fame fire. Laftly, it 
appears from many parts of this work, that 
only rocks and ftones‘not voleanic fufe in 
the furnace, without lofing their character- 
iftic lineaments. ‘The facts therefore ad-. 
duced to prove the weaknefs of volcanic 
fires are unqueftionable, and have a very 
feducing appearance. We will now ftate 
the argument on this fide of the queftion 
in its whole force.—The fire of volcanos 
is lefs efficacious and powerful than our 
common fire, if it leaves untouched, or little 
altered, the ftru@ure of the rocks it fufes, 
when this ftru€ture is deftroyed by the fu- 
fion occafioned by common fire.—The 
fire of volcanos is lefs efficacious and power- 
ful than our common fires, if it is incapable 
of producing the fufion of the fhoerls, felt- 
fpars, and micas, which may be effected by 
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common fire. But both thefe propofitions 


have been proved by the fa&s adduced— 
Therefore, &c. 


I will candidly confefs, that, having con- 
tinually. before’my eyes favas, including 
fhoerls and feltfpars, retaining their primi- 
tive texture, and finding them to be fo 
changed as to be no longer known after 
refufion in the furnace, my whole attention 
being then directed to thefe objects of com- 
parifon, I have more than once been inclined 
to believe that the fire of the furnace was 
more energetic than that of volcanos ; and 
this opinion I have not concealed in feveral 
parts of this work. 


Having, however, afterwards carefully 
attended to what has been written both for 
and againft this activity, the aguments in its 
favour appear to me to have much more 
force than thofe on the other fide. Ido not 
however deny but that there are cafes in 
which the activity of volcanos may be but 
moderate and even {mall; this depending, 

in 
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in fa@, on the greater or lefs developmett 
of caloric (heat) collected in their fiery 
gulphs. + 


With refpe& to the little or no alteration — 
which takes place in the primitive texture of 
the rocks changed into lava, and the infufi- 
bility of the fhoerls and feltfpars, I think 
they are both to be afcribed not to the feeble- 
nefs of thefe fires, but to their manner of 
a&ing, which is probably different from 
that of common fire, and hitherto not fuffi- 
ciently known to us. On examining the 
degree of heat neceflary for the fufion of 
certain lavas, and that of the fhoerls they 
contain, in common ‘fire, I have obferved 
that the bafes of feveral melt with a lefs de- 
gree than is requited for the fufion of their 
fhoerls ; but that the bafes of others require 
a greater degree; fo that, in fome cafes, that 
degree of heat which melts the fhoerls, is 
infufficient to fufe the bafe of the lavas 
within which they are included: yet, in 
thefe latter, volcanic fires have produced a 
quite contrary effet, having fufed the bale 
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of the lavas, and left the thoerls i in them 
untouthed, 


In Chap. XVI, we have remarked the 
infufibility of the Vefuvian garnets in the 
furnace, and the great difficulty of fufing 
them in a heat of the higheft temperature. 
Yet, in many lavas with a horn-ftone bafe; | 
thefe are found half vitrified by the fires of 
Vefuvius, with the entire vitrification of the 
| fhoerls, as has been fhown by the Chevalier 
Gioeni, in his Lithologia Vefuviana. M. 
Joinville found fome garnets in the lavas of 
Civita-Caftellana, which were fufed together 
with their fhoerls #. In Chap. III. I have 
given a defcription of thefe garnets, which 
I colle&ed on the fpot, and have remarked 
that they refembled the Vefuvian. ‘They 
are found partly with a lava of a horn-ftone 
bafe. I collected a confiderable number of 
them, and found that the affertion of M. 
Joinville was very true; as among many 
that were untouched and cryftallized, there 


* Rofier, Journal de Phyfique, an. 1788. 
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were fome that were vitrified, and amor- 
phous. It was remarkable that the lava 
which contained them, though in fome 
imall degree vitrified, had not loft the cha- 
racters of the horn-ftone. ‘The experiments 
I made fhowed that the garnets of Civita- 
Caftellana were equally infufible in the fur- 
nace with thofe of Vefuvius, notwithftand- 
ing their bafe was completely vitrified in 
the fame fire. 


Thefe facts prove, Firft, that it is not 
always true that volcanic fires are infuffi- 
cient. for the fufion of fhoerls. Secondly, 
by the vitrification of the garnets, they con- 
firm the powerful activity of thofe fires, 


Thirdly, that thofe fires operate in a man- | 


ner in fome meafure unknown to us; fince, 


at the fame time that they vitrify the gar- . 


nets, they leave the bafe in which they are 
included in a ftate perfeQly recognizable, 
notwithftanding that the former are refracto- 
ry to the fire of the furnace, while the latter 
is ealily fulible. 
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It is alfo eafy to fhow, by other means, 
that the comparifon between the fire of our 
common furnaces and that ,of volcanos, 
which is adduced by the oppofers of the 
activity of the latter fires as their ftrongeft 
, argument, is extremely fallacious ; fince, 
taken in another point of view, they prove 
dire&ly the contrary. In the obfervations 
and experiments I have made on lavas, we 
have already feen that they almoft all fufe 
in the furnace, forming in the upper part 
of the crucible either a horizontal, a de- 
prefled, or a rifing furface. It has, likewife, 
been remarked that many lavas, in refufion, 
flow over the edges of the crucible, and 
form ftreams down its fides. From obferv= 
ing the facility with which lavas fufe in the 
furnace, and the manner in which they 
overflow the crucible, I concluded that in 
this ftate they mult be extremely fluid ; 
but what was my furprife when I found 
their complete liquefaction accompanied 
with an unexpected tenacity and confift- 
ence ! When they had remained in a ftate of 
E 2 fufion 
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fufion for feveral hours in the crucibles, fo 
that fome of them actually boiled, when I 
| attempted to immerge into them vertically a 
pointed iron wire, I could fcarcely, with all 
my force, plunge it to the bottom; and, in 
fome, it did not penetrate more than three or 
four lines. When I took away the iron, the 
impreflion it had made likewife remained, 
though the crucibles {till continued in the 
furnace during the experiment, and was 
filled up by the liquid matter, till after nine 
or ten minutes. And, when I took the 
crucibles with a pair of iron tongs, and in- 
verted them within the furnace, the melted | 
lava did not flow out; though, in a quar- 
ter of an hour, or nearly fo, a thread of 
lava would flowly defcend from the inner 
edge, which could fcarcely be detached with 
another pair of tongs. 


‘Thefe experiments, the refults of which 

I confidered as very extraordinary, I re-. 
peated on a larger fcale, fufing the lavas in 
capacious clay receivers. I then endea- 
voured 
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voured to perforate them with fharp iron 
wires, and tried the effects of inverfion, 
without finding any fenfible difference. 


Nor did I omit to make fimilar experi- 
ments on thofe lavas which it is known 
were extremely fluid when they firft iffued 
from the fidesof the volcanic mountains; fuch 
as the lava of Etna, which flowed, in 1669, 
to the diftance of fourteen miles ; that which 
precipitated into the fea near Taormina, 
after having flowed thirty miles; and feve- 
ral others of the fame immenfe mountain, 
which had formed very long currents. 


While employed in thefe curious experi- 
ments, from which I found fuch unexpected 
refults, I refolved to try whether, by con- 
tinuing the lavas a long time in the furnace, 
they might not lofe their great tenacity and 
confiftence, and become, at length, ex- 
tremely fluid, and fuch as they were when 
they were difgorged from the volcanic 
mouths. I therefore continued feveral lavas, | 
and fome of thofe volcanic glaffes which 
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become extremely full of bubbles, in the 
furnace, for forty days. The confequence 
‘was, that the mafs of every lava and volca- 
nic glafs was greatly diminifhed in the cru- 
cible by evaporation; the bubbles in the 
glaffes, as alfo in fome of the lavas, were 
ina great degree deftroyed, though fome 
had acquired a greater number of thofe 
bubbles. The vitrification, therefore, of 
thefe bodies had become more perfe& and 
more pure ; but fo far were they from hav- 
ing acquired greater ftuidity, that the pointed 
iron wire fcarcely made any impreflion upon 
them. | 


I afterwards proceeded to make experi- 
ments on thefe lavas in a much more pow- 
erful fire than that of the glafs-furnace; I 
mean a chemical reverberatory furnace. In 
this, the lavas became much more foft. 
They were reduced to the ftate of a foft pafte, 
The pointed iron penetrated them, and the 
cavity it made was prefently filled. On in- 
| verting the crucibles, the lava flowed out 
of them in the fame manner as pitch would 
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have flowed, when not entirely melted by 
the fire, 


I afterwards employed oxygenous gas, 
putting fmall pieces of feveral lavas on 
burning coals, excited by that efficacious 
agent. The lava then became red-hot al- 
moft in an-inftant, took the form of a glo- 
bule, and, on inclining the coal on which 
the globule refted, flowed like water. 


On fubjeGing certain ftones not volcanic 
to the ation of thefe three different kinds 
of fires; 1 found in them the fame refift- 
ance in the common furnace, the fame foft= 
nefs in the reverberatory furnace, and the 
fame fluidity when oxygenous gas was em- 
ployed. 


The learned reader muft immediately 
perceive the confequence to be deduced 
from thefe experiments. If the fire of the 
glafs-furnace, though it fufes lavas and rocks 
not volcanic, does not render them truly 
Mitch to effect which a confiderably more 
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powerful heat is neceffary ; and if this fu- 
idity (which I do not fay is to be compared 
to that of water, but which it is neceflary 
they fhould poffefs when they flow) is pro- 
duced in thefe rocks by volcanic fire; it 
furely cannot be doubted that this fire is 
far more powerful than that of the glale- 
furnace. 


But here it is neceflary to recolle& that 
the heat of the furnace, befides vitrifying 
the lavas, fufes the fhoerls and feltfpars 
which remdin untouched in that of volca= 
nos, though we have proved that the latter 
is more active: an argument which, in my 
opinion, conclufively demonftrates that the 
infufibility of thefe ftones is improperly, 
afcribed to the want of activity in the fub- 
terranean conflagrations. 


Though, from the numerous fa&s ad- 
duced, it appears to me evident that the 
fluidity of a lava flowing down the fides of 
volcanic mountains is the effet of an igy 
neous fluid with which it is copioufly pene- 

trated, 
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trated, I fhall not omit to confider two av- 
guments produced by M. Dolomieu, ta 
prove that lavas may flow, without the ac- 
tion of a violent heat. His opinion is, firft, 
that the fire of volcanos (ag has been before 
mentioned) produces its effects rather by the 
duration of its atiion, than by its allivity. 
It is, he fuppofes, very feeble, and therefore 
incapable of changing the rocks, or fufing 
the fhoerlaceous and felt{pathofe cryftalliza- 
tions; but by being a long time applied to 
| them, it feparates their particles, and caufes 
them to flow. In the fecond place, the 
ignited fulphur, of which volcanos are never 
deftitute, muft, according to him, greatly 
promote this fufion, 


To afcertain the force of thefe arguments 
I made feveral experiments. As the French 
Naturalift has fuppofed that the volcanic fire, 
though feeble, may by long continued ac- 
tion render fluid the ftony fubftances it in- 
vefts, without altering their original ftruc- 
ture, I wifhed to try the refult of leaving 
{ome ftones for a long time in fuch a degree 
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of heat, as was infufficient to fufe them in 
a time moderately fhort. The glafs fur- 
naces of Pavia were very convenient for 
fuch an experiment, fince the degree of 
heat in them is, to every appearance, the 
fame, during the whole time that the melted 
glafs remains in them; that is, five-and- 
forty days; and is only made fomewhat 
more intenfe during the fifteen following 
days, in which they melt and work the 
cryftal glafs. 


This equality of heat is proved firft by 
the practical obfervation of the workmen. 
‘The melted glafs in the padelle, or large clay 
veflels in which it is contained, is fufceptible 
of greater or lefs liquidity, according as the 
fire which acts on it is more or lefs intenfe, 
If its liquidity be too great, it is unfit to be 
worked, becaufe it will not adhere to the 
iron tubes employed to blow it; and if it 
be not fufficiently liquefied, it is equally 
unfit, becaufe it cannot be blown, A mode- 
rate degree of liquidity is therefore necef= 
fary, which the workmen are able to obtain, 
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by a determinate degree of fire, which they 
continue always the fame. Befides that 
they know this mean liquidity by the touch, 
they can likewife difcern it by the fight 
alone; the glafs then having a clear light 
red colour, which becomes an extremely 
lively white, fcarcely fupportable to the eye, 
when the fluidity is too great; and, on the 
contrary, a dark dull red, when it is too 
little, 


I was not, however, fatisfied with this 
rule, to afcertain the equality of the heat; 
but to obtain a more precife and determi- 
nate proof it, I had recourfe to the pyrome- 
ter of Wedgewood. I placed four clay 
cylinders in their cafe, in that part of the 
furnace where I made my experiments on 
the ftones: two of them I took out after 
two days, and let the other two remain, 
during the whole time the melted glafs re- 
mained, that is, five-and-forty days ; when 
on meafuring, and comparing the contrac- 
tion of the two former with that of the 
two latter, I could not difcover the leaft 

difference. 
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difference. I was therefore phyfically cer 


tain, that the heat had continued the fame 
during the whole of that interval of time. 


The ftones employed in thefe experi- 
ments were of thofe kinds which had been 
found refra€tory in the furnace, after a con- 
tinuance of two or three days; that is, fome 
feltfpars in the mafs, and fome petrofilices ; 
though other congenerous ftones, in the 
fame circumftances of time and place, had 
been fufed. I added to them the fix pitch- 
ftones, mentioned in Chap. XX. which 
were not in the leaft liquefied, after conti- 
nuing eight-and-forty hours in the furnace ; 
as alfo the filex, or red flint, of the Cava 
della Battaglia in the Euganean mountains, 
mentioned in the fame chapter. Thefe 
flones, eighteen in number, were thus left 
in the furnace, in a heat conftantly equal, 
I carefully obferved them from day to day, 
to notice what changes might take place in 
them; but to give a prolix journal of the 
remarks I made, would probably only tire 
my readers. It appears fufficient, for my 
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prefent purpofe, to ftate the final refult, 
with a few remarks on fome particular cir~ 
~eumftances. I fhall fay, therefore, that there 
were none of them which were not more 
or lefs vitrified ; in fome, the vitrification 
had commenced after the eleventh day, in 
others before, and in others after. The 
pieces of fome ftones had adhered together, 
without forming a united whole ; in others, 
the fufion had been general. The vitrifi- 
cation in thefe experiments took place very 
flowly ; firft appearing as a very thin coat 
or cruft, which afterwards became thicker, 
and at length, in fome fpecies of thefe ftones, 
penetrated to the centre. This glafs gives 
fire with feel; is compact, extremely pure, 
tranfparent, and colourlefs, or at leaft very 
‘ flightly tinged with green, light yellow, or 
{ky-blue. The flint of the Euganean moun- 
tains was more refraCtory to vitrification. 
It is true, that after the third day of their 
continuance in the furnace the pieces began 
to adhere together, but on the twenty-fifth 
the vitreous coat with which they were fur- 
rounded was fcarcely two lines in thicknefs; 
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and when taken out of the furnace at the 
end of the forty-five days, the nucleus of 
fome pieces of flint exhibited a fimple cal- 
cination. ‘The fame was the cafe with two 
pitch-ftones, notwithftanding a complete fu- 
fion had taken place in the other four. 


The glafs-furnace in which I made thefe 
experiments could be of no further ufe to 
me, as I have before faid, after the forty- 
fifth day, the fire being, then increafed for 
the making of cryftal glafs. But foon after, 
another of the fame kind was kindled; 
two furnaces being every year employed at 
‘Pavia, the workmen who have worked in 
one remove to the other, and very nearly 
the fame degree of heat is maintained in 
both. I refolved, therefore, to transfer from 
the firft to the fecond furnace, thofe ftones 
that internally were not completely vitri- 
fied, which were thus continued forty-five 
days more, or, in the whole, ninety days, 
expofed to the fame degree of heat. ‘This 
prolongation of an equal heat was not in- 
efficacious, the vitrification being ftill fur- 
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ther extended by it in the nucleus of the 
pitch-ftones, and the flint; nor can I doubt 
but it would have been complete, had the 
fame heat been continued for a longer time. 


Thefe experiments were very inftructive. 
Before I made them, when I faw that a con- 
tinuance in the furnace of a few days was 
infufficient to fufe ftones, I have been ufed, 
in this work, to call them refractory to the 
furnace, or infufible ; and, in fa&, fuch they 

appeared during that time. I was then 
ignorant of the effet that might be pro- 
duced by a longer duration of equal heat, 
Experience has now taught me, that this 
infufibility may be overcome by the con- 
tinuance of the fame heat ; fo that it is now 
proved, that a long continued heat of lefs 
ftrength is equally efficacious in the fufion 
of bodies, with a ftronger heat of a fhorter 
duration, | 


After a little refleQion on the inefficacy 
of fire, for the fufion of ftones, when its 
duration is only for a few days, and its 
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power to produce that effect after longer 
, Continuance, it appeared to me, that the na- 
ture of this difference might be eafily ex- 
plained: This agent at firft only calcines 
ftones, depriving them of fome of their 
parts, and mote ot léfs altering their ftruc- 
ture; but, continuing to a& on them, it-no 
longer finds them in their former ftate, but 
in part changed; whence its a&tion produces 
new combinations. In the mean time, other 
changes take place by the lofs of other par- 
ticles that are volatilized, and hence other 
modifications arife, from which the ftone at 
laft acquires the conditions of beginning 
fufion. If then a more adtive fire be ap- 
plied, it will effect, in a fhort time, what 
the lefs active can only a after a longer 
continuance. 


H we proceed to apply thefe fads to the 
pofition advanced by M. Dolomieu, that the 
volcanic fire a&s more by its duration than 
by its ftrength ; we fhall fee that this fire, 
though it fhould be feeble, may, in a long 
time, liquefy thofe ftony bodies, on which 
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ft would not have that effect, if it were of 
_fhort duration; but this liquefaction would | 
be accompanied likewife with that of the 
fhoerls and feltfpars, and the deftru€tion of 
the ftructure of thofe ftony bodies. Such 
effects at leaft I have obferved in the above- 
mentioned ftones. Should it be obje&ed 
that this obfervation is not applicable to 
volcanos, fince the matters ejected from the 
crater of Stromboli, though they inceflantly - 
| fall back into it again, and are expofed to a 
long ation of its heat, do not lofe their 
primitive characters*; I fhall anfwer, that 
though this be allowed, it will not prove 
the want of activity in volcanos, but rather 
the fingular manner of their acting on the 
fubftances with which they meet; as we 
have fhown above, and fhall again have 
occafion brieily to fhow hereafter. 


To proceed to the fecond argument of 
M. Dolomieu, relative to the fulphur, I ob- 
ferve that, in many parts of his works, he 


* See Chap, XI. 
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confiders this inflammable body in volcarios 
asa true flux; and, at page 157 of his 
Defcriptive Catalogue of the Produétions of 
Etna, has thefe remarkable words: “A 
“ flone, extremely ferruginous, being heated 
“ red-hot and brought in conta& with a roll 
“ of fulphur, an effect takes place nearly 
“ fimilar to that produced on a piece of 
“iron, which, in the-fame circumftances, 
“ burns, ealcines, and becomes inftanta- 
“ neoufly fluid, by the ation of the ful- 
“ phur on it.” 


I fhall here relate the methods I employed 
to afcertain whether fulphur facilitates the 
fufion of thofe ftones which ufually are the 
bafe of lavas; fuch as horn-ftones, petro- 
filices, and fhoerls in the mafs. I chofe 
fuch of thefe as do not require a long time 
to begin to fufe in the furnace, endeavour- 
ing to prove, by fome comparative term, 
whether fulphur facilitated their fufion. I 
caufed, therefore, fix crucibles to be made 
of clay, each a foot and a half in height, 
feven inches wide at the bottom, but nar- | 
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rower towards the top, where they termi- 
nated in an aperture of a line and a half in 
diameter, having there the form of an in- 
verted funnel. One of thefe I filled to the 
top with petrofilex reduced to powder; and 
the other to three quarters of its height with 
fulphur in powder, filling the remainder of 
the crucible quite to the top with pulverifed 
petrofilex. I filled the other four cru- 
cibles, in like manner, with horn-ftone, and 
fhoerl in the mafs, one of each with, and 
one without fulphur. I was thus enabled 
to obferve the manner in which thefe 
ftones will fufe in the furnace both with 
and without fulphur. The fulphur I em- 
ployed could not be better adapted to the 
experiment, fince it was that of the ifland 
of Vulcano. It muft be evident that it was 
neceffary each of the fix crucibles fhould be 
| expofed to exactly the fame degree of heat, 
and of this I certified myfelf by means of 
the clay cylinders. 


After thirteen minutes the fulphur began 
to mhale from the three crucibles which 
Fa contained 
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contained it, in the form of a thin expand- 
ing fmoke, of a reddifh colour, which arofe 
from the three funnels. I had purpofely 
left that narrow aperture in the crucibles, 
fince, had they been entirely clofed, the 
fulphureous exhalations would have burft 
them; and, befides, by the narrownefs 
of the aperture, the inflammation of the 
fulphur was more preferved. The fumes 
increafed, and continued for a confiderable 
time, and ftill remained when the horn- 
flone in the crucible without fulphur, as. . 
well as in that which contained it, began to 
fufe ; which it did after fifty-three minutes. 
I did not perceive that the fulphur in the 
leaft accelerated the fufion. | 


I obtained a beginning fufion of the pe- 
trofilex in the crucible without fulphur after 
fixty minutes, nor did I find that it took 
place fooner in the other crucible which 
contained fulphur, and which continued to 
fume for fifty-eight minutes. On breaking the 
two crucibles, I did not perceive any differ- 
ence in the vitrification of the petrofilex. 
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In thefe two experiments, therefore, the 
fulphur had not accelerated the fufion of 
thefe two ftones, nor could I difcover that 
it did that of the third. . 


As it is the opinion of many that fulphures 
of iron are the aliment of volcanic fires, 
and that the fulphur which fublimes from 
them thence derives its origin, I deter- 
mined to repeat the fame experiments in 
fix fimilar crucibles, making ufe of fulphure 
of iron inftead of fulphur. 


This fulphur was in a ftate of decompo- 
fition, and abounded with the fulphuric 
acid. The fa& however was, that the fu- 
fion of the above-mentioned ftones took 
place as foon in the three crucibles without 
fulphur, as in the three others that con- 
tained it. | 


It has been mentioned above that M. 
‘Dolomieu tells us that, if a piece of fulphur 
be touched with a red-hot ftone, abounding 
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in iron, this ftone, like iron in the fame 
circumftances, becomes fluid in an inftant. 


I had now an inviting opportunity to 
make an experiment with lavas when in 
aCtual fufion within the crucibles, fele@ing 
fuch as moft abound in iron. - We have 
feen that lavas, in general, never acquire, 
in the furnace, a true fluidity, but only a 
greater or lefs degree of liquidity. It is 
evident that, if the aflertion of the French 
naturalift were well founded, this liquidity 
muft pafs into fluidity in thefe ferruginous 
lavas when fulphur is burned on them. 
While, therefore, they were in a ftate of 
actual fufion in the furnace, I caufed to be . 
dropped into the crucibles liquid and burn- 
ing fulphur, by means of an iron ladle, 
which, having a long handle of the fame 
metal, might be introduced into the furnace. 
At the fame time that the liquid and burn- 
ing fulphur was thus poured into the cru- 
cible by another perfon, and when all the 
melted lava was covered with it, while it 
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boiled over it, and fublimed in a thick red- 
dith fume, I, with a pointed bar of iron, 
tried the refiftance of the lava to obferve 


~~ whether, as the melted fulphur was dropped 


on it and evaporated, the furface acquired 
greater liquidity. But no fuch effe& took 
place. The fame degree of refiftance it 
manifefted before the fulphur was poured 
into the crucible, continued when it was 
poured in, though this pouring was con- 
tinued a quarter of an hour; and it re- 
| mained the fame after the fulphur had en- 
tirely evaporated, 


I made thefe experiments on feven kinds 
of lavas, and always with the fame refult, 
with refpe& to the fulphur being the caufe 
or promoter of the fluidity of the lavas. 


As the burning fulphur, though aided by 
the fire of the furnace, was incapable to 
promote the fufion of thefe ftones, it might 
very reafonably be fuppofed incapable to 
fufe them when it a&ed on them by its 
fame alone, animated by a current of air, in 
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a chemical furnace, as I likewife found by 
experiment. This flame, in fact, produced 
no greater effed, when animated by oxy- 
genous.gas produced by the mixture of two 
thirds of flowers of fulphur with one third 
of nitre. 


From the refult of thefe experiments 
there appears no foundation to believe that 
fulphur can act as a flux on the ftones that 
pafs into lava, or that it facilitates their flu- 


idity.. 


I fhall now proceed to a brief examina» 
tion of another opinion of M. Dolomieu 
relative to the fluidity of lavas. It may be 
reduced to this; That lavas are penetrated 
by two kinds of caloric (heat): the one com- 
municated to them in the volcanic gulph ; 
the other proper to themfelves, and which 
is developed by. a real combuftion ; that, in 
confequence of this fecond caloric, their 
fluidity lafts much longer than it would if 
they had only that received from the volca- 
| mo whence we may underftand why fome 
È lavas 
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favas pafs over only a very fmall fpace in a 
dong time; and that the combuftion of 
lavas fometimes refembles that of urinary 
phofphorus, and at others produces a true 
flame, which in many cafes is a clear blue, 
or varioufly coloured. a 


It is evident that the exiftence of fucha 
‘ecombuftion is principally fupported by the 
effects which are fuppofed to be produced 
‘by it; I mean the varioufly coloured flame, 
which M. Dolomieu tells us appears on the 
furface of running lavas. Had this refpe&- 
able Naturalift been an eye-witnefs, I cer- 
tainly fhould not have difputed his affer- 
tions. But he only {peaks in general, and 
in a vague manner; and I cannot doubt 
but, had he feen it, he would have defcribed. 
it circumftantially, to give greater proof to 
fo novel an hypothefis. It is true, he pro- 
mifes, in his Introduction to his Produdts of 
Etna, to prove his aflertion by a feries of 
obfervations ; and his work, when publithed, 
will certainly be eagerly read by all natu- 
ralilts. In the mean time, as a fincere 
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lover of truth, he cannot be offended if ¥ 
adduce fome fa&s that do not accord with 
the fuppofition of this flame. I have ex- 
tracted them from authors who have feen 
flowing lavas a hundred times, and have 
defcribed their phenomena with the moft 
fcrupulous exactnefs, and without the lealt 
appearance of prejudice: thefe are, Serao, 
Father Torre, Bottis, and Sir William Ha- 
milton. 


The firft, fpeaking of the lavas from time 
to time ejected from Vefuvius, remarks, that 
“‘ when feen by night at any diftance, they 
“emit a light, not fhining, like a bright 
“ flame, but of a dead kind, like that of 
“ red-hot fubftances which burn without 
“ flame.” When defcribing circumftan- 
tially the lava ejected from the fame volcano 
in 1737, he does not mention a word of 
its flame. 


Father Torre, relating the principal cir 
cumftances of the eruption of Vefuvius in 
1751, remarks, that “ there was no vifible 

©“ fire 
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“fire on the furface of the torrent.” And 
defcribing the moft minute phenomena of 
the other flowing lavas, he makes no men- 
tion of flames proper to them, nor does he 
fay that he faw them burn; only in pages _ 
+5 and 76 of the work I have fo frequently 
cited, he fays, “ On obferving by night 
“ the furface of the lava, even in thofe places 
# where it was become cold, flames of ful- 
“ phur were feen to iflue in many places, 

‘€ which immediately became extinguifhed.” 
| But befides that this lava no longer burned, 
the flames which appeared proceeded from | 
{ulphur ; and thefe are frequent in volcanos, 
but have no relation to the prefent queftion. 


If we open the quarto volume of Profef- 
for Bottis, entitled, A Hiffory of the various 
Conffagrations of Mount Vefuvius*, we fhall 
find fcarcely a page in which we do not 
meet with the defcription of fome burning 
lava; but though I have attentively exa- 
mined that work, I do not find a fingle 


* Iftoria di varj Incendj del Monte Vefuvio. 
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paflage in which mention is made of flames 
attendant on running lavas. . It is true,,the 
author frequently ufes the terms znflamed’ 
torrent, rivers of fire, Fc. but thefe are em- 
phatical expreffions, and fuch as I have fre- 
quently employed myfelf ; by which he cer- 
tainly only means currents of dava pro- 


foundly penetrated by fire. 


Sir William Hamilton, who approached 
very near the mouth of Vefuvius at the 
time of a violent eruption, does not fay 
that the lava flamed, but only, that “ it had 
“ the appearance of a red hot and liquid 
metal, fuch as we fee in the glafs-houfes.” 


With refpe& to the flames which fome- 
“times appear on lavas, he fays, “I have 
« obferved upon mount Vefuvius, that foon 
after a lava has borne down and burned 
« a tree, a bright flame iflues from its fur- 
face; otherwife I have never feen any 
« flame attending an eruption.” And here 
he obviates the miftake-which might arife. 
from taking for the flame of a lava the. 

I {moke 
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fimoke iffuing from it, which by n e has 


all the appearance of it. - 


The obfervations I made at Vefuvius, 
Stromboli and Etna, do not in the leaft dif 
fer from thofe of the four naturalifts above. 
meritioned. In my defeription of a lava 
moving within a cavern of mount Vefuvius, 
I have faid “ its furface exhibited the red- 
_ © nefs of burging coal, but without the {malk 
“ eft appearance of flame*.” I have noticed 
fimilar appearances in two other caverns of 
the fame mountain; and fpeaking of the | 
lava which flowed above the ground, I re- 
mark that ‘it had a red colour, but lefs 
* ardent than that of the lava which flowed 
“ within the cavernt.” 


In the boiling lava of the crater of Etna, 
I likewife faw no flame: it only had the ap- 
pearance of “ a liquid ignited matter.” 


* Chap. 1. Vol. L p. 12, 13: 
+ Ib. page 24. 
+ Chap. VIII. Vol. I. p. 249. 
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But the furnace of Stromboli, efpecially; 
afforded me the moft favourable opportunity 
to difcover this flame; both from my very 
near approach to the afcending and defcend- 
ing lava, and from my having obferved it 
entirely at my eafe during the night. It is 
certain, however, that I faw no appearance 
of any flame, which I have not neglected to 
notice to the reader. The following are 
my words: The furface of the burning 
“lava within the crater never emitted any 
 fenfible fame, not even when the bubbles 
“upon it burft with an explofion; but it 
“ fhone with a glowing vivid light, and re- 
< fembled in its appearance melted glafs in a 
farmaco 

I know that, to prove this combuftion, 
M. Dolomieu refers to a lava of Etna which 
flowed ten years, and only advanced one 
mile. But Ifhall firft obferve, with his per- 
miffion, that the diftance flowed by this 
lava was not one mile, but two. Such at 


* Chap. X. Vol. II. p. 65. 
leaft 
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leat is the account of Alphonfus Borelli. 
“ Deinde, anno 1614, nova vorago fupra 
“ oppidum Tyfla feu Rondatici aperta eft, 
“ e qua effluxit pariter materia ignita curfu 
“ tam lento et torpido, ut intra decem annos, 
« quibus perpetuo effluxit, duo tantum mil- 
“ liaria pertranfierit.” — Afterwards, in the 
“ year 1614, a new eulph opened above the 
“ town of Tyfla or Rondatici, from which 
“ iffued a fiery matter, with a courfe fo 
“ flow and heavy, that in ten years, which 
“it continued to flow, it only paffed over 
“ a fpace of two miles.’ —Secondly, it ap- 
pears to me, that we may conceive the caufe 
of the extreme flownefs of this lava, with- 
out fuppofing, with the French Naturalift, 
that it burned, and therefore continued to 
flow fo long as the aliment of combuftion 
remained in it. It is certain that the velo» 
city of lavas depends, among other caufes, 
on the greater or lefs declivity of the fur- 
face down which they defcend; and if a 
current is forced along a horizontal plain; 
and itill more if it is compelled to afcend, 
as fometimes happens in mountainous places, 

| 5 its 
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its courfe will be extremely flow; and this 
may have been the cafe with the lava of 
1614. This flownefs of its motion may 
likewife have been caufed by the great di- 
fperfion of the heat received from the vol- 
cano, which might, in confequence, have 
become fo weak as fcarcely to retain the 
lava in a ftate of fluidity. Laftly, for I 
will not omit a remark I confider as of im-. 
portance, if this principle of combuftion 
were intrinfic to the rocks, and developed 
itfelf in open flame in their fufion, it is evi- 
dent that the fame phenomenon would ac- 
company the liquefaction of thefe rocks in 
the furnace, in which, however, I never 
perceived the leaft fign of combuftion or 


flame. 


Thefe obfervations, it appears to me, 
muft prevent us from receiving with con- 
fidence the hypothefis of the French volca- 
nift, relative to the fame produced in lavas, 
according to him, by a combuftible fub{tance 
they contain, and - which burns and con- 


{umes in the manner of other inflammable 
bodies. 
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bodies. He muft, at leaft, permit me to 
-confider it as abfolutely doubtful and uncer- 
tain until he fhall produce facts fufficient to 
.demonftrate its truth. o 


Relative to the fires of volcanos, therefore, 
I confider two things as certainly proved : 
Firft, the great activity of the greater part 
of them: Secondly, that their manner of 
acting has been hitherto little known to us, 
and, perhaps, will never be clearly under- 
. ftood. Their energetic force has been de- 
monftrated by numerous and folid argu- 
ments, which have not been in the leaft in- 
validated by thofe adduced on the contrary 
fide ; as the difficulties objected in the latter 
may be eafily explained by the fingular 
manner in which thefe fires act, and of 
which we have convincing proofs. To 
thefe proofs I fhall here add a new one. 


When I was at Naples, I obtained fome 
fpecimens of that Vefuvian lava which was 
- obferved by Profeffor Bottis fufed and boil- 
‘ing within a fmall cavity, and which he 

VOL, IV. G found 
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found to be penetrated with fo great a heat 
that'it fuddenly liquefied fcoriz and porous | 
Java which he threw into it. I have ftated 
this fa@ in Argument II. in favour of the 
great activity of volcanic fires. On exa- 
mining thefe fpecimens, I foon perceived, 
from their preferved ftructure, that the bafe 
of this lava was a horn-ftone ; and the cry- 
ftallized fhoerls it included exhibited in their 
fracture that vividnefs which is the property 
of thofe ftones when uninjured. But both 
thefe fhoerls and the lava, after a continu- 
ance of fome hours in the glafs-furnace, be- 
came glafs. How, then, can we explain 
why thefe bodies fhould remain untouched 
in a moft violent fire, and vitrify in one 
lefs ftrong, without fuppofing that the en- 
ergy of the former was combined with cer- 
tain circumftances and principles tending to 
preferve their. ftruCture,..but with which 
we are hitherto unacquainted ? 


(1 have ‘thought that fulphurs and petrols 
give birth to and maintain volcanos, as has 
been the opinion.o£ the generality of natu- 

ralifts. 
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ralifts*. It muft, however, be confefled, 
nor do I fear to be contradi@ed, that fuch 
an opinion is very hypothetical, fince we 
are ignorant what really is the aliment of 
fubtertanean fires. It is certain that this 
aliment, whatever it may be, is, when it | 
burns, in very different circum ftances from. 
thofe of our furnaces, which cannot burn 
without the prefence of atmofpheric air, of © 
which the fubterranean abyfles, where vol- 
canic conflagrations begin, are deftitute. The 
iflands that have been produced by the action 
‘of fubmarine volcanos are almoft innumera- 
ble; and new ones have been thrown up 
even in our times ; as, for example, the two 
which arofe in the Icelandic fea, in 1784,in 
a part where the water was five hundred 
feet deep. How, then, can we reafonably 
fuppofe the exiftence of our air at this pro- 

digious depth below the fea, where the fub- | 
ftances productive and alimentary of volca- 
nos take fire? We muft defpair of ever 
underftanding the nature of thefe fires, or 


* See Chap. XI. 
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admit the development of oxygenous gas, 
which we have feen elfewhere is not impro-_ 
bable *. Were this gas pure, the fire, ani- 
mated by it, would vitrify the whole, and 
form one homogeneous mafs; but. with 
how many heterogeneous fubftances muft 
it not be united, from which combination 
probably refult its fingular, and, by us, little 
underftood operations, which manifeft the 
moft powerful activity, at the fame time 
that it leaves uninjured the bodies it fufes ! 
Numerous, and very different from each 
other, are the aériform fluids which, no 
doubt, exift in thefe receffes; fuch as the 
carbonic acid gas, the muriatic, hydro- 
genous, and azotic acids, &c. fince of thefe 
volcanos are never deftitute, It is evident 
that fuch fluids will, more or lefs, modify 
the virtue of oxygenous gas, from which 
will arife proportionate modifications in the 
fires animated by it, and in the ftones on 
which they a&. The falts they meet with, 
and which we frequently find adherent to 


* Chap, XXI. 
the 
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the- mouths of volcanos, fuch as the fulphates 
of alumine and iron, and the muriates of 
ammoniac and foda, it is probable, likewife, 
concur to produce fuch modifications, It is 
true that different faline fubftances facilitate 
the vitrification of ftones ; but we know not 
what products may arife from the fimulta- 
neous combination of, various: falts, efpe- 
cially if they fuffer decompofition in the 
burning voleanic gulphs. | 


It is not improbable that. water united 
with fire may produce combinations im- 
poffible to be attained by human art. This 
‘was the opinion of Faujas; who was con- 
vinced that there was a kind of myftery in 
the elaboration of the produ&s of volcanic 
fires, when compared with thofe produced 
by our common fire. I fhall here tranfcribe 
his remark on this fubje&, and conclude 
this chapter with the authority of that juftly 
celebrated volcanift: “ I almo@t incline to 
“ be of opinion that the aqueous fluid, raifed 
“toa degree of ebullition and incandefcence 
* of which our feeble furnaces can give us no 
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€ idea, fometimes concurs with the inactive 
‘‘ and concentrated fire which exifts in the 
‘ immenfe volcanic caverns, and that from 
“ this coricurrence refult: a multitude of 
“ combinations hitherto unknown to us, 
“ which take effect on the ftones and earths 
“ that remain perhaps whole ages in thefe 
burning gulphs, where the fire, intent to 
“ deftroy, has for its adverfary the water, 
“ which inceflantly creates and oppofes to 
** it all the forms and modifications of which 
“the matter is fufceptible.”’ . 
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CONCLUSION: OF THE ACCOUNT OF THE 
‘EOLIAN ISLES, IN REMARKS ON VA- 
RIOUS SUBJECTS NOT VOLCANIC, ~* 


I. Lipari.— Population of that ifland—Ufe- 
ful vegetables produced in it; among which 
the vine furnifbes the moft confiderable 
branch of its commerce—Gelebrated malm- 
fey of this ‘country —Manner of making 
that wine—Scarcity of corn, which might 
be rendered more plentiful by adopting 
. a different fyftem of agriculture—Great 
abundance of Indian figs in Lipari and the 
other Eolian iflands—Delicious tafte of 
their fruit—Defcription of that forub; 
and remarks on the. facility with which it 
may be multiplied—Projett to render it | 
much more profitable by making ufe of its 
leaves to nourift the cochineal infect, as 
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filkworms are fed with the mulberry leaf— 
Fifbes and coral found near the fhores of 
Lipari— Account of a phyfeter, or kind of 

whale, obferved by the author in that fea 

—This fifo, though internally organized 

nearly like others of the mammalia clafs, 

could remain under water a much longer 

time than they ufually can—Very few catile 

of any kind in Lipari—Caufe of this fcar- 

city—Rabbits the only wild quadruped in 

this iland— Manner of hunting them with 

the ferret—Stationary birds at Lipari but 

few ; nor any birds of paffage, at leaft at 
the time the author was there—Some 
which with us are birds of. paffage, there 

fialionary Curious manner of taking 
Swallows, in the fireets of the city, in win- 
ter— Branches of foreign commerce which 

have begun to be introduced at Lipari 

within thefe few years—Remarks on the 

affertion of Strabo, Diedorus, and Diofco- 

rides, that Lipari derived a confiderable 

profit from the fulphate of alumine (alum) 
\— Political and ecclefiaftical Rate of Lipari 
— Phyfical 
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| —-Phyfical and moral charaler of ihe 
Liparefe—Brief account Y the city of 
Lipari. 


Ah Siti —The great heat felt in this 
ifland net to be attributed to tts volcano, 
but the fun—Nature of this climate— 
Frequency of tempefis—The jfhore of 
Stromboli deftitute of a harbour—Veffels 

ufed by the natives to navigate thefe feas— 
The great quantity of fifh taken in the vi- 
cinity of this ifland, probably a confequence 
of the heat of its volcano— Plants which 
grow in this 1 and—Malm/fey the princi- 
pal produ of the country—Vines, and the 
manner in which they are defended from 
the wind—Number of inbabitants—The 

. matives not fearful of their volcano—Ho/- 

| pitality of the Strombolefe—Their charac- 
ter—<Account of a fpring, the only one 
in the whole ee de found im 
Stromboli. 


HI, Miliniao. —An uninhabited ifland— 
| Great quantities of fulphate of alumine 
(alum) 
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(alum) once extratted here—Difficulty of 
the extrattion of it at prefent—More profit - 

might be derived from planting vines. » 

IV. Saline.—Abundance of- grapes in this 
| ifland—Spring near the fhore,. probably 
> fapplied by ram water—Muriate of foda 
 (Jen-falt) extratted from a» fmall lake 
contiguous to the fea—Means of procuring 
this falt—Curious phenomenon obfervable 
in this lake, «when the fea water enters it. 


V. VI. Felicuda and Alicuda,x—Their po- 
| pulation—The houfes built, not on the fhore 
| or at the foot of thefe mountainous iflands, 
but about half way up their declivity, that 
they may be lefs expofed to the incurfions 
vof the Barbary pirates, who formerly have 
- frequently landed there in fearch of plunder 
Such incurfions fometimes fili made at 
prefeni—Well-grounded fears of travellers 
_ in failing round thefe tflands—Uyeful vege- 
tables in Felicuda and Alicuda—The cern 
oft Alicuda excellent, though produced but 
i finall quantity— Extraordinary indufiry 


of 
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of the inhabitants in its cultivation—F. 1/b- 
ing-boats of thefe iflands—Ridiculous and 
. fuperfitious  praétice of the inhabitants 
ahen a hufband or wife dies Boaft of 
the people of the Lipari iflands in general, 
that thofe iflands contain no kind of ferpent 
— Phyfical reafon of this folt—LExtreme 
fearcity. of infects there, and the caufe— 
Enviable tranquillity and content of the 
inhabitants of thefe iflands—Salubrity of 
the air Advantages experienced from 
that falubrity, by the author, during his 
flay there—Comparifon. between this very 
pure air, and that of a of the low plains 
of POS 


To ine my obfervations relative to 
thefe iflands, I fhall now proceed to give a 
concife account of their population, the 
character, manners and cuftoms of the inha- 
‘ bitants, their commerce, the animals fta- 
tionary and migratory found in them, and 
other analogous objects ; agreeably to what 
was propofed in the Introduction to this 
work, 


2 I, Li- 
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I, LIPARI, 


THIS ifland is the largeft and much the 
moft populous of thofe called the Eolian 
ifles, the number of its inhabitants amount- 
ing to between nine and ten thoufand; a 
confiderable part of whom refide in the city 
of the fame name, which is very ancient, as 
it appears from hiftorical records that it ex- 


ifted before the war of Troy su 


lf the ifland of Lipari be divided into 
four parts, ‘about two and a half will be 
found to be cultivated, and the remainder 
overgrown with wood and barren. Thefe 
barren tracts, however, continually diminifh, 
and are converted into fruitful fields, from 
a kind of neceffity arifing from the conti» 
nually increafing population of the ifland. 


Lipari produces cotton, pulfe, and olives, 
though in but {mall quantities, The corn 
produced there, and which is of an excellent 
quality, amounts annually to fifteen hun- 


* See Chap. XVI, 
tee dred 
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dred Sicilian falme*, or two thoufand at 
moft, and is fcarcely fufficient to fupply the 
city. : sd 


Among the ufeful produétions of this 
ifland the principal are grapes; of which 
there are feveral kinds. ‘The firft furnifhes 
the common wine which is drunk in the 
ifland, and of which there is fo great an 
abundance that they export annually two, 
and even three, thoufand barrels (dari/li } 
of it without the leaft inconvenience. They 
| prefs the grapes on the fpot where the vines 
grow, and carry the muft, in leather bottles, 
to their refpeCtive houfes on beafts of burthen. 


The paffola and paffolina, as they are 
here called, are two other kinds of grapes 
that are dried. ‘The laft is that fort which 
is ufually called the Corinthian grape. Of 
this they commonly fell ten thoufand barrels 
‘ annually ; and of the other about twelve 


_. thoufand. 


* 


* A falma contains 16 tumuli, the tumulo from 20 
to 22 rotoli, and the rotolo 21 pounds. 
Stolberg’s Travels, Vol. II. p. 506. 
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| From a fourth kind of grape is made the — 
famous malmfey of Lipari, which name 
alone is fufficient for its eulogium. It is a 
wine of a clear amber colour, at once gene= 
rous and fweet, which fills and warms the 
mouth with an agreeable fragrance, and a 
return of fweetnefs fome time after it is 
tafted. But, as Nature ufually beftows on 
man her moft precious gifts with a {paring 
hand, this grape is here fcarcer than any 
other; and does not furnifh at moft more 
than two thoufand bàrrels annually, which 
the Liparefe fell for foreign markets, as they 
do alfo the paffola and paffolina. During 
my ftay in the ifland, I could fcarcely pro- 
cure a fufficient quantity to revive my fpirits 
after my fatigues, and carry with me a 
fpecimen of this rare and delicious liquor to 
Pavia. | 


I. was defirous to learn the method em- 
ployed by the natives in making malmfey. 
It is as follows: They do not gather the 
erape until it is perfectly ripe, which is 
known by its beautiful yellow colour and 

the 
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the fweet tafte it acquires. When the grapes 
are gathered, the rotten and {poiled berries 
being firft picked out, they are expofed to 
the fun on mats made of reeds, for eight or 
_ten days, or fometimes longer, till they are 
dried. They then place them ona clean 
ftone floor, furrounded with a kind of low 
wall, about two feet high, where they crufh 
them, firft with a ftone faftened to the end 
of a {mall ftaff or handle, and afterwards 
with their naked feet, till all the juice is ex- 
preffed ; which is then let run off through 
an aperture to another fimilar floor, the fides 
of which are higher; and here the mutt is 
‘all colle@ed. It is afterwards drawn off 
into veffels in which it is left to ferment, 
till it is perfectly depurated and become fit 
to drink, which it is by the following Ja- 
nuary. 


The vintage is in the month of Septem- 
ber, at which time the Liparefe, leaving the 
city, refort in companies to fome cottages 
near the vineyards, where they remain 
during the gathering of the grapes, refign- 

ra | ing 
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ing themfelves to mirth and innocent plea-_ 
fures ; and the voyager, who chances to ap- 
proach the ifland at that feafon, finds his 
furprife not a little excited by the numerous 
lights which are exhibited during the night, 
and illuminate and embellifh thefe ruftic 
habitations. 


Another plant, if it does not form a 
branch of foreign commerce, is yet of fome - 
domeftic utility to the Liparefe : I mean the 
Opuntia, commonly called the Indian fio, 
( Caéius Opuntia Lin.) This fhrub, with 
us, will not live through the winter, except | 
it is preferved in hot-houfes ; and, being in 
a climate not congenial to its nature, STOWS 
to no great height, and produces but few 
fruits, and thofe {mall and of no worth. 
At Lipari, on the contrary, and in the other 
Folian iflands, it thrives fo well that it 
ufually grows to the height of ten, twelve, 
and fometimes fifteen feet, with a ftem a 
foot or more in diameter. The fruits, — 
which are nearly as large as a turkey’s egg, 
are fweet, and extremely agreeable to the 

palate, 
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palate, and of very eafy digeftion. When 
unripe, their fkin or rind is green; but 
when,ripe, of a reddifh yellow. This plant 
will take root and grow, in a furprifing 
‘manner, in almoft any fituation which has 
-a favourable afpe&, and the moft favourable 
is the fouthern. It thrives alike in the 
pooreft and the richeft foils, the fiflures of 
lavas, among the ruins of ancient buildings, 

on fragments of dried mortar, and in the 
crevices of walls; It is well known that the 
fruits grow at the edges of the leaves ; the 
number on each leaf is not conftant, Le they 
are frequently numerous, as I have count- 
ed two-and-twenty on a fingle leaf. They 
begin to ripen about the beginning of Au- 
guft, and continue to November. In fome 
fituations, indeed, where they enjoy the be- 
nign influence of the fun, they remain 
through the whole winter ; and even where 
they have not that advantage, they may be 
preferved ripe and in good condition during 

the winter, by being gathered green in au- | 
tumn, and left attached to the whole or a 
‘part of the leaf, the juice of the leaf, which 
VOL. IV. H | is 
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is always thick and pulpy, affording a nu- 
triment to the fruit. | 


The inhabitants of Lipari eat thefe fruits 


during feveral months of the year; for, as 


there is great abundance of them, they are | 


fold at a very low price. Befides thofe 
which Nature produces here fpontaneoufly, 
the. Liparefe induftrioufly cultivate great 
numbers of thefe Indian figs, and the me- 
thod of multiplying them 1s very eafy. It 
1s well known that this plant is propagated 
by means of the leaves, which are of an ob- 
long fhape, narrower at one extremity than 
at the other, and refembling a peel or fhovel, 
by which name they are called by the Sici- 
lians. Every leaf is thick and pulpy, and 
each fide of it fcattered over with {mall 
buttons or knobs, from which arife a great 
number of little prickles, with a large one 
in the centre, of the length of an inch. If 
thefe buttons only touch the earth, they take 


root, let the ground be what it may. The 


leaf which has taken root puts forth other 
leaves that again produce others; and, from 
being 
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being flat, as it was at firft, becomes, in 
time, round, and forms a trunk which 
lengthens and thickens in proportion as the 
other leaves grow and multiply. For the 
ftem or trunk of the Indian fig, which, as I 
have already faid, is fometimes more than 
a foot in diameter, is only a feries of leaves 
în an upright pofition, and adhering to 
each other. 


Such are the different vegetable produc- 
tions of the ifland of Lipari, which, how- 
ever, with refpect to commerce, may be 
reduced to one only, I mean the grape. 
Corn, as we have feen, from its fcarcity, 
fcarcely deferves to be mentioned ; but this 
might be grown in far greater quantity were 
the fyftem of agriculture prevalent at prefent 
in this ifland changed. It is here the ge- 
neral practice to raife the vines two or three 
feet above the ground, and with poles and 
reeds to form a kind of fquares by which 
they are fupported. The confequence is, 
that the vines with their branches and leaves. 
form a kind of covering, impenetrable to 
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the rays of the fun, which renders the foil 
below entirely barren. Several of the na- 
tives of Lipari have had the good fenfe to 
perceive the inconveniences of this pra&ice, 
and, difregarding the prejudices. of their 
‘countrymen, have changed thefe pieces of 
barren ground into fruitful corn-fields, with- 
out the leaft detriment to the fruit of 
the vine. The Abbate Gaetano Trovatini, 
whom I have elfewhere mentioned with de- 
ferved commendation, is among the number 
of the few who have made this liberal ex 
periment. I faw a field of his which, 
though not very extenfive, nor of a better 
foil than others, produced both a plentiful 
harveft and an abundant vintage. Inftead 
of planting the vines in the narrow fquares 
there called Jergole, he has ranged them in. 
parallel efpaliers with wide interftices of 
ground between them, in which he has fown 
corn in ftraight furrows, after the method of 


Du Hamel. Thus the air and the fun ex- 


ert their influences freely between the efpa- 


liers, and not a foot of ground is loft to 


cultivatione ‘The grain yields a luxuriant 
CTOPs, 
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crop, and the vines are, at the fame time, 
not lefs fruitful than thofe of the neighbour- 
ing grounds, where the old method is ad- 
hered to. It is true that Trovatini, like 
Caius Furius Crefinus in ancient times, is 
furveyed by many with an eye of ill-natured 
envy, when they compare the wretched ap- 
pearance of their grounds with the copious | 
produce of his. But, even while I was 
there, feveral of his neighbours had begun 
to imitate his example. It is much to 
be regretted that Don Giufeppe Cippola of 
Palermo, the late bifhop of Lipari and the 
adjacent iflands, did not live fome years 
longer. ‘That worthy prelate feemed to 
have been born for the improvement of the 
foil of thofe countries, which before were 
wild and little produ@ive. The number 
_ of olive-trees which he caufed to be planted 
is incredible. I found above three thoufand 
in Panaria alone. He alfo introduced mul- 
‘berry trees there, which have thriven ex- 
tremely well. I faw one in a court-yard, 
planted eight years ago, which, for fize and 
areng th, did not in the leaft yield to ours 
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of the fame age, though the latter have the 
advantage of a more fuitable foil, He has 
likewife enriched the ifland with another fpe- , 
cies of the Indian fig, brought from Palermo, — 
the fruit of which is red and extremely de- 
. licious. I fincerely with his fucceffor, who 
is unknown to me, may follow his excellent 
example. 


Since I have again mentioned the Indian 
fig, I cannot avoid noticing an idea which 
has occurred to me, and which, fhould it 
ever be carried into effet, muft be produc- 
tive of great advantage both to Sicily and — 
the Eolian ifles. The cochineal infe& 
( Coccus caéti Linn.) is bred and colle&ed 
in Mexico, and other Spanifh provinces of 
South America, and the commerce carried 
on in it is eftimated at many millions of 
dollars annually. Might not the advantages 
derived from this precious drug be fhared — 
with Mexico by the Lipari iflands and Si- 
cily, which may be confidered as the moft 
fouthern part of Italy, from which it has 
been feparated by the irruption of the fea | 
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that produced the ftrait of Meffina? To 
effect this, two things, indeed, are neceflary ; 
the plant on which the infe& lives and pro- 
pagates, and the infect itfelf. The plant is 
that ufually called the Indian fig ; and which 
is found in fuch abundance in the Eolian 
ifles and Sicily, where I have feen the foot 
of Etna covered with it. Travellers relate 
that the opuntias of Mexico, where they are 
cultivated with the greateft care, grow to 
the height of eight feet, and that the leaves 
of fome of them are nearly a foot in length. 
We have faid that thofe of Lipari, and 
the fame is true of the reft of the Eolian 
ifles and of Sicily, rife to a greater height, 
and have leaves more than a foot long. If, 
therefore, thefe plants thrive as well in Sicily 
and the Eolian ifles, as in America, and, 
perhaps, better than they do there, why. 
fhould not the cochineal infects, which feed 
‘on them, thrive equally in thofe countries ? 
Will not the filkworm, though originally 
from India, live and multiply in every 
country where it can be fupplied with the 
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leaves of the mulberry tree? The only dif 
ficulty, in my opinion, would be the con- 
veyance of this ufeful infe& to fo great di- 
fiance, principally becaufe it could not be 
removed in the egg, fince it is viviparous, 
and not oviparous. It fhould be obferved, 
however, that, as the Americans perpetuate 
the cochineal by means of the leaves of 
the opuntia, it, no doubt, would continue 
to live on the leaves of that plant; which 
might be brought, growing in large veffels 
filled with earth, from Mexico to Sicily. 
The important advantages to be derived 
- from the fuccefs of the experiment, at leaft, | 
would fufficiently juftify the labour and ex- 
pence of the attempt. I am not ignorant 
of the jealoufy and referve with which the 
pofleffors of this infect, which is fo valuable 
tothem, guard it from foreigners to prevent 
their ftealing it. Such a theft has, however, 
been practiled on them to the advantage of 
fome of the French provinces. I know, 
likewife, that the hint I have here given, - 
fhould it ever be carried into effe&, would 
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not be agreeable to the political views of 
Spain; but an Italian and a philofopher 
may furely be permitted to propofe it. 


I fhall now difmifs the vegetables, and 
proceed to fay a word of the fifhery of Lipari, 
than which nothing can be more wretched, 
Not that the fea does not contain fifh ; but 
becaufe there are but few there who follow 
fifhing as an occupation, and even of thefe 
the greater number are not provided with 
‘the neceflary implements. They only ufe 
the line and hook, and the /czabica, a kind of 
net, which they throw to a confiderable dif- 
tance into the fea, and then drag on fhore. 
This mode of fifhing is only ufed in the 
harbour, and not very frequently, at leaft in 
the fummer, though I have been told that 
in winter it is more common, as they are 
then without other employment. I have 
often been prefent at their throwing the net, 
lefs from curiofity than to procure fifh for 
my fmall table: but thofe days proved but 
unpropitious to the fifhermen, and not lefs 
unlucky to myfelf; fince after three or four 
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throws they either caught no fith, or thofe 
fo few and {mall, that, had I nothing elfe 
to eat, I might have died with hunger. 


In June and July they likewife fith for 
coral, both round the fhores of Lipari, and 
at Vulcano. When I was there, I procured — 
a rare fpecimen, confifting of a branch of 
coral which had grown on a volcanic enamel 
under the Caftle of Lipari. Fifteen ‘barks, 
I was told, are ufually engaged in the coral 
fifhery ; but, either becaufe they are ignorant 
of the proper methods of detaching this va-. 
luable animal-plant from the rocks and ca- 
verns of the fea, or becaufe they are not 
fufficiently expert in the ufe of them, this 
fifhery is very unproductive. In the two 
months above mentioned, every bark carry- 
ing eight men fifhed up ten or fifteen rotoli 
of coral ; and the rotolo contains two pounds 
and a half, and the pound twelve ounces, 


Formerly coral was likewife fithed at the 
Secca di Santa Caterina, a place diftant ten 
- miles from the harbour of Lipari; but fome 
3 barks . 
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_ barks having been wrecked there, the bifhop 

of that time, Father de Francifci; a Domini- 

can, fulminated his excommunication againft 

any bark which in future fhould have the 
temerity to attempt to fifh in that place. 


In my various maritime excurfions round 
the Eolian ifles, I never met with any of 
thofe {maller cetaceous filh which are fre- 
quently found in other parts of the Medi- ‘ 
terranean. But one day when the fea was 
calm, while I was failing between Panaria 
and Vulcano, a large cetaceous fifh of the 
genus of the Phyfeter, and which from 
a long fin on the back I judged to be the 
Turfio of Linnaeus, fuddenly rofe to the 
top of the water. It approached within 
about feventy feet of my boat, and I had 
fufficient opportunity to obferve it with fome 
attention. It is well known to mariners as 
well as naturalifts, that dolphins, phyfeters, 
and whales, properly fo called, have need of 
refpiration from time to time, and therefore 
frequently rife to the furface of the water 
with the upper part of their bodies, and 
throw up, from one or more apertures they 

have 
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have in the head, one or two ejections of © 
water accompanied with the air they have 
taken in, and inhale frefh air. The ceta- 
ceous fifh of which I now fpeak did the 
fame; and when he came to the furface of 
‘ the water, and drew along the half of his 
body above it, he was fo near that I could 
eftimate his dimenfions with the eye. He 
was at leaft twenty-eight feet long, and the 
breadth of his body, where largeft, not lefs 
than eight feet. ‘The caudal fin was eight 
feet in length, and the dorfal two. At every 
expiration, a hifling found was heard of air 
and water, which he ejected to the height of 
eight or nine feet. A little before he made 
this ejection, he raifed nearly the half of 
his huge body above the water, but after 
five or fix minutes again funk and difap- 
peared. I withed to obferve the interval of 
time between one ejection and another, as 
the animal continued this alternation fora | 
full quarter of an hour. I perceived they. 
were repeated after every fixteen or feventeen 
feconds, and I flattered myfelf that I had 
afcertained with fufficient accuracy the fpace 
of time that one of this fpecies of fifh can 
remain 
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_ remain under water without being obliged 
to rife to the furface and inhale air; but Ì 
foon found this calculation erroneous. After 
my curiofity had been gratified with this 
fcene about a quarter of an hour, the animal 
-raifed his tail, vertically, about three feet 
above the water, and, plunging directly 
down, difappeared ; nor could I again dif- 
cover him, though both I and the four 
mariners who were with me watched with 
the utmoft attention during a quarter of an 
hour: and certainly had he, in that time, 
raifed himfelf to take in air, we muft have 
feen him, from his great bulk and the calme 
nefs of the fea. I then perceived that this 
animal, though in his organization in a 
great meafure refembling the clafs of mam- 
malia, and therefore, like them, under the — 
neceflity of refpiring, could yet remain 
a much longer time under water than they 
can. 


But if aquatic animals are of little advan- 
tage to the inhabitants of Lipari, their land. 
animals are nearly of as little. Both large 

and 
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and fmall cattle are there extremely fcarce ; 
and the few oxen and cows which are 
flaughtered there, are brought from Sicily, 
and are very lean. This is entirely to be 
afcribed to the poverty of the pafturage. 
The Liparefe cultivate themfelves the {mall 
portions of land they poflefs. 


With refpe& to wild quadrupeds, the 
country produces only rabbits, which make 
their burrows in the mountainous parts, 
where the volcanic matters, principally of 
the tufaceous kind, permit them to dig with 
their feet. ‘They are hunted with the fer- 
ret (Muffela Furo Linn.), and the chace is 
very amufing. Though this animal be 
originally from Africa, it will live and pro- 
pagate in the fouthern countries of Italy. 
It is about the fize of the common cat, and 
in its make fomething between the weafel 
and the pole-cat. I have feenthem extremely 
tame at Lipari, where they breed as faft in 
the houfes as when wild. The fportfman 
who goes to catch the rabbits, takes with 
him the ferret, in a cage, and a dog. The 

latter, 
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latter, when he fees the rabbit, follows him 
to the hole in which he takes refuges or, if | 
he is under ground, difcovers him by the 
fcent, and ftops at the mouth of the burrow. 
The fportfman then puts the capeffro, a kind 
of muzzle made of packthread, on the ferret, 
that he may not bite the rabbit ; as otherwife | 
he would kill it in the hole, and, after having 
fucked the blood, leave it there. Being 
unable to feize it, he only feratches it with 
his claws, and terrifies it till it endeavours to 
make its efcape out of the burrow, and is 
taken in a net placed forthe purpofe. The 
ferret follows it out, and is again put into 
the cage. 


Thefe rabbits are fmaller than the tame 
ones, and, like others that are wild, are of a 
grey colour. Not that they are originally 
fuch ; fince it is within memory that they 
were firft brought there by one of the na- 
_ tives, where they have, as is ufual with 
_ them, multiplied prodigioufly. But Nature, 
put under reftraint by man, never fails to 
reftore to animals which regain their liberty, 
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the fize and exterior habit of body which 
they had in their original flate. 


The birds ftationary here are but few. 
They are the partridge (Tetrao Perdix 
Lin.), the greenfinch (Loxia Chloris Lin.) ; 
the fparrow (Fringilla domeftica), the gold- 
finch (Fringilla carduelis), the horn-owl 
(Strix Scops), and the raven (Corvus Co- 
rax). ‘The latter is ufually found about 
the cultivated fields near the ftoves, and 
on the fteepeft rocks, though fometimes in 
places fufficiently acceflible for the E YOURE 
ravens to be taken. 


Of thofe kinds of water-fowl which mi- 
grate from one fea to another, according as 
they find food in greater or lefs plenty, and 
pafs indifferently from the falt water of the 
fea to the frefh of rivers, lakes, and ponds, 
fuch as the different kinds of fea-gulls (Lari 
Linn.) and the cormorant ( Pelicanus Carbo) 
I did not fee one here. Indeed it is very 
rarely that any kind of water-fowl is feen 


in the Eolian ifles, 
It 
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Itis not the fame with the birds of paffage. 
- In April the turtle-dove (Columba Turtur) 
and the quail (Tezrao Coturnix ) arrive here, 
and ftay a few days. ‘hey come in the 
fame manner in September. Several kinds 
«of fwallows are common here‘ (AHirundo 
ruftica, urbica, apus, melba.) "The two lat- 
ter make their nefts in the fiffures of the 
rocks, and in the higheft walls of the city of 
Lipari. When I left that city, which was 
on the 15th of Oober, fome fwallows of . 
the fir and laft fpecies were flying over it. 
I fhall likewife obferve, that on the night of 
the 13th of the fame month there was a 
dreadful tempeft with lightning, rain and 
hail ; and the next day, early in the morn- 
ing, a ftrong fouth-weft wind blowing, I 
_ faw in the air, over the Caftle of Lipari, at 
leat a hundred common houfe-fwallows, 
though they foon after difappeared. Reat- 
-mur’s thermometer, that morning, ftood at 
155 degrees above zero (673 of Fahren- 


heit). 


In fome converfations relative to. fwal« 
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lows, which I had with Doctor Trovatini” 
and feveral other perfons at Lipari, they re= 
lated to me a fa& which I had before heard 
at Stromboli, and fhall again mention when 
I come to treat of that ifland. It is that 
in winter, and when a fciroccal or warm 
foutherly breeze blows, fwallows of one or 
other of the four ipecies above mentioned 
are frequently ieen to fkim the ground in 
the ftreets of the city, and are then eafily 
knocked down with long fticks by children, 
as they are extremely wet. The two latter 
kinds are even taken with hooks and lines 
faftened to the extremity of a long reed. 
.A fmall feather is faftened over the hook, 
and the boy who holds the reed, conceals 
himfelf behind the corner of a ftreet, and 
waves the feather in the air. ‘The fwallow, | 
accuftomed to catch infects as it flies, takes | 
the feather and is caught by the hook. 


From thefe obfervations we cannot but — 
eonclude, that thefe fwallows do not pafs 
into Africa at the approach of winter, as 
many have believed, but that they more 

probably — 


das 
| probably remain in the ifland, and iffue from 
their retreats in the warm days of winter 


in queft of food. 


I faw likewife at Lipari, while making 
the circuit of the ifland by fea, a fifth fpecies 
of fwallow; the fwallow of the bank /(Ai- 
_rundo riparia Linn.). This bird is fo de- 
nominated from building its neft in the 
° banks of rivers, and fometimes the fhores of 
the fea. I obferved feveral of thefe fwal-‘ 
lows flying about the rocks of tufa, which 
defcend almoft perpendicularly into the fea ; 
and having ftopped there fome time with 
my boat, I faw more than one of them go 
into, and come out of the holes they had 
made in the tufa. I was told by the people 
of Lipari, that this kind of {wallow appears 
in March, and difappears in O&ober. 


In the Introdu@ion to this work I have 
mentioned that it was my intention to add 
to the obfervations I fhould make on the 
_ fwallows of Lipari and Sicily, others which 
Thad made on the fame fpecies of bird in 
Ia Lombardy ; > 
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Lombardy ; which addition would not have 
been fo long, but it might have been here 
conveniently fubjoined. © But having after- 
wards more fully confidered the fubje&, and 
imade new and various experiments to eluci- 
date the great controverfy, whether fwallows 
remain torpid during the cold weather, of 
which I have flightly treated in my other 
works (fee my Annotations on the Con- 
templation of Nature ; and Tra&s on Ani- 
. mal and Vegetable Phyfics*); and having 
afterwards extended thofe experiments to 
other animals which are in like manner 
torpid in winter, and efpecially thofe whofe 
blood is cold, as the common hedge-hog 
(Erinaceus Europeus Linn.), the marmot 
(Mus Marmota), the dormoufe ( Mus 
avellanarius), the bat (Vefpertilio), 1 found 
my matter fo increafe on my hands, that È 
determined to publifh my obfervations on 
this fubje& feparately, after having finithed. 
the work in which I am at prefent occupied. 


* Annotazioni alla Contemplazione della Natura. 


Opufcoli di Fifica Animale e Vegitabile. 
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We will now proceed to notice fome other 
_ particulars relative to Lipari and its inhabit- 
ants. Foreign commerce has begun to be 
introduced into the ifland by the mariners; 
moft of whom traffic in what they call gal- 
 lantry-wares. They every year buy, at the 
fair of Sinigaglio, linen, muflins, veils, and 
other commodities of that kind, to the value 
of from thirteen to fourteen thoufand Sici- 
lian oncie*, and fell them at Meffina, Cata- 
nia, Palermo, and other parts of Sicily. This 
trade is very advantageous to the country, 
and many have acquired confiderable wealth 
by it. It has, however, confiderably di- 
minifhed the fifhery, and raifed the price of 

fith. : | | 


Strabo, Diodorus, and Diofcorides, write 
that the fulphate of alumine (alum) was 


* Count Stolberg, in his Travels, lately publifhed, 
fays the oncia of Sicily is worth three rix-dollars and 
nine good grofchen ; or about eleven fhillings and 
| mine-pence. The German tranflator of this work 
 eftimates the oncia, 1 know not on what authority, at 
fix dollars —T. 
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procured in great abundance at Lipari. The 
truth, however, is, that none whatever of 
that falt is now extracted in the ifland. [ 
have paffed over almoft every foot of ground 
in it, and only found fome traces or eftloref= 
cences of it, as 1 have mentioned in the 
proper places, which, with refpect to profit, 
would not pay the labour of colleGing. We 
mutt therefore conclude that the vein of this 
mineral has either been exhaufted or loft; or 
that the Liparefe procured it, not from their 
own ifland, but the neighbouring one of 
Vulcano, which is ftill rich in this fulphate, 
The latter is, perhaps, the moft probable 
‘explanation of the authorities above al- 
leged. | 


The political adminiftration of Lipari is 
compofed of a criminal judge, a fifcal, a go- © 
vernor who has the chief authority both in 
military and civil affairs, and who is com- 
monly an old invalid; and a civil judge. 


The bifhop, feventeen canons of the firft 
order, and fourteen of the fecond; and from 
2 | a hun- 
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a hundred and twenty to a hundred and 
thirty priefts, form the ecclefiaftical efta- 
blihment. 


The natives of this ifland are not wanting 
in natural abilities, but in the cultivation of 
them. ‘The Liparefe are, in general, of a 
prompt and lively wit, ready to learn, of 
acute penetration, and extremely defirous of 
obtaining knowledge. Hence, when any 
learned ftranger vifits their ifland, there is 
no end to their queftions and enquiries. 
‘They willingly become his guides to their 
-ftoves and baths; and there is not one 
among them who is ignorant that his coun- 
try was once produced by fire. The feat 
of the court of King Zolus is contefted in 
the Eolian ifles, as the birth-place of Homer 
isin Greece. He is claimed by each of the 
iflands; but the people of Lipari are fully 
perfuaded that the royal refidence of this 
petty fovereign was in their ifland; and thofe 
among them who have fome little tincture 
of literature, can cite the authority of Ho- 
14 mer 
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mer and other writers in proof of their 
affertion. 


A beggar is fcarcely ever to be found in 
Lipari; for even the pooreft perfons have 
fome fmall piece of ground which they cul- 
tivate, and by the produce of which they 
live. | 


The natives are ufually robuft, ftrong, 
rather of a large fize, and comely. When 
young they have fine complexions; but 
fatigue will diminifh every kind of beauty, 
even that of the fair fex. This change is 
greatly accelerated by the heat of the fun ; 
the effects of which are confpicuous in their 
tanned {kins and fwarthy countenances, 


If it was a difgrace in Greece to be unable 
to {wim, it is not lefs fhameful in Lipari and | 
the other Eolian ifles, to be ignorant either 
of that art, or that of managing the oar, or 
fteering and handing the fails of a veffel, 

| The 


( 121 ) 

_ The priefts are very expert in every exercife 
_ of this kind. The greater part of them have, 
like the failors, their arms or hands marked 
with black indelible ftains reprefenting either 
the crucifix er fome faint. I knew, at Li- 
‘pari, a man of confiderable property, and 
who was honoured with the title of Baron, 
who was marked in this manner, having © 
formerly been a mariner. 


The city of Lipari is not of an extenfive 
circuit, and confifts rather of narrow alleys 
than ftreets. The caftle is furrounded with 
a wall on which are mounted a few cannon, 
and is defended by a fmall garrifon. The 
houfes are very indifferent buildings, but 
three edifices are diftinguifhable from the 
reft. Thefe are the palace of the bifhop, 
the houfe of the governor, and the cathedral 
church. The latter contains very valuable 
facred utenfils, and a great quantity of plate 
and filver images, among which is the ftatue 
of St. Bartholomew, their patron faint. ‘Thefe 

have been colle&ed entirely at the expence 
_ of the people, and the value of this treafure 
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is faid by thofe who underftand it to’ 
amount to ninety thoufand Neapolitan | 
fcudi*, 


II. STROMBOLI. 
THOUGH both Stromboli and Lipari lie 


nearly under the fame degree of latitude, 
or 38° N. the former is much hotter, in 
fummer than the latter; efpecially near 
the fea, on account of the ftrong reflection 
of the rays of the fun from the large traéts 
of fand, It does not appear probable, how- 
ever, that this heat is to be attributed to its 
volcano, fince, excepting a few places near 
its mouth, if we dig into the earth, we find 
the ground lefs warm at fome depth than 
on the furface, 


The winter here is always mild; it never 
freezes ; and fnow, which is feldom feen, 
if it fall one day, melts the next. Its greatelt 
depth is about two inches ; and it Is related 
as a prodigy that, fome years fince, fnow 


* The Neapolitan feudo is worth about qs. 3d. Ty 
fell 
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fell on the firft of November, to the depth of 
‘a palm (or nearly a foot). On the fummit 
of the mountain, indeed, fnow falls more 
frequently, and fometimes will remain for a 
fortnight ; which proves the height of the 
“mountain to be very confiderable. 
pir o iosa 
.. The fea round this ifland is frequently | 
agitated by ftorms, and the fa& I am pro- 
ceeding to mention will fhow to how great 
_ a height its raging billows beat. 


About a mile from the land, on the north- 
eaft fide of the ifland, rifes a fpacious naked 
_ rock, called the Rock of Stromboli. It con- 
fifts of one entire piece, has rugged points 
at the top ; and its bafe, where it is wafhed 
by the water, is about a quarter of a mile in 
circuit. Its greateft height is three hundred 
_ feet. This rock is a huge mafs of lava, 
which, probably, once was joined to the 
ifland, and has fince been feparated from it 
by the violence of the fea. The natives of 
Stromboli have obferved that, in very great 
ftorms, the billows rife to one half the height 


of 
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of this rock; and fome of them have af- 
fured me that they have twice in their time 
feen the waves rife above the top of the 
rock. As, therefore, in general, the agita- 
tions of the fea are only a confequence of 
thofe of the air, we may form fome con-. 
ception of the fury of the winds, which are 
here more violent than in any of the other 
Lipari iflands. Thefe hurricanes, which 
frequently arife on a fudden, lay wafte the 
plantations, and wreck the barks expofed to 
their fury. To avoid as much as poffible 
the effects of their violence, the houfes here 
are built very low. | 


"The fhore of Stromboli has neither port 
nor harbour, and veffels can only feek fome 
little refuge, in cafe of heavy ftorms, on the 
back of the ifland. Large fhips, except com~ 
pelled by neceflity, never anchor there, from. 
fear of running on fand-banks. ‘The veflels 
employed by the natives for their own oc- 
cupations are feluccas, which, being ex- | 
tremely light, are eafily drawn up on land, 


and as eafily launched again into the fea. 
The 
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The fith here are very plentiful and large, 
efpecially the fea-eels and murenas ; and, 
during my fhort flay in this ifland, I faw a 
greater quantity taken than during the 
whole time of my continuance in all the 
other Eolian ifles. They are, likewife, of 
an excellent tate. This abundance I am 
inclined to attribute to the volcano, which 
has continued inceflantly burning from time 
immemorial ; and which, extending to an 
immenfe depth, muft neceflarily communi- 
cate a part of its heat to the fubmarine bafe 
of the mountain, and to the waters that fur- 
round it, in the gentle warmth of which the 
fith find a more agreeable place of refort, 
and perhaps propagate in greater numbers 
than elfewhere. The fifhery, however, 
produces here no branch of commerce, and 
only ferves to fupply the ifland, principally 
the foreigners who vifit it; as the natives 
ufually live on falt meat, and ftrangers 
can rarely find any food fo agreeable to their 


palate as fith, 


The vegetables that grow in Lipari are 
I found 


( 126 ) 

found here likewife, and nearly in the famé 
proportion. Malmfey is the greateft article 
of traffic of the people of Stromboli; they 
convey it in barrels to Lipari, where they | 
find a ready fale for it. The vines producing 
the faffola and paffolina grape, and that 
from which the malmfey is made, grow on 
the fea-fhore; and thofe for the common 
wine, on the fides of the mountain. Some 
of them are faftened to trees ; but they are 
all planted in vineyards ; and, where thefe 
are fituated high, they are. furrounded with 
thick reeds, which at once fupport and de- 
fend them from the wind. The vines form 
a chain to the north-eaft, and are all planted 
in volcanic fand. 


The habitations of the iflanders are built 
in the fame part, and under the fame afpe&. 
They are an irregular affemblage of cottages 


and fifhermen’s huts. The population of | 


the ifland amounts to about a thoufand per» 
fons, and has been for fome time increafing ; 
‘ in confequence of which exertions have 
been made to enlarge the cultivable ground 


by, 
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by clearing away the woods. They have 
- mo fear of their voleano. Neither they nor 
their fathers having ever feen torrents of 
lava burft forth from its furnace and fpread 


defolation around, as has happened from — 


‘time to time at Etna and Vefuvius; they 
|. furvey its more conftant fires with an eye of 
| indifference and fecurity. 


Mi, Brydone, in his Tour through Sicily 
and Malta, tells us that, notwithftanding his 
great defire to vifit this volcano, the only 
‘one of its kind, he did not venture to land 


‘at Stromboli for fear he fhould be ill ufed © 


by the inhabitants, whom he believed to be 
little other than favages. On the contrary, 
.M. Dolomieu was very civilly received by 
them. The treatment I received from them, 
and the converfations I had with them, like- 
wife convince me that the Englifh traveller 
muft have been very wrongly informed. 
‘The character of thefe iflanders is nearly 
the fame with that of the inhabitants of 
_ other villages at a diftance from, and having 
| no communication with, populous cities ; I 

! mean 


* 
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mean they are fimple, honeft, and, having 
but few ideas, are contented with the little 
they poffefs. Their longeft journey is ufu- 
ally to the city, which, though it is fmall, 
appears to them wonderfully magnificent ; 


and, when they firft enter it, they are af- 
fected like Dante’s ruflic. 


«¢ Non altrimenti ftupido fi turba 
€“ Lo Montanaro, e rimirando ammira, 
« Quando rozzo, e felvatico s’ inurba.” 


« Thus the rude clown who, for the firft time, views 
« Of fome throneg’d capital the wealth and pride, 
« Gazes with open mouth, in wonder wild.” 


A little above the bafe ef the mountain, 
on the eaft fide, is a {mall fpring, the fcanty 
fupply of frefh water from which would 
be inadequate to the wants of the inhabitants, 

were it not for a more copious and inex- 
hauftible ftream at a little diftance from it, 
which furnifhes them with water to difpel 
their thirft, and without which they could 
not exift, when, in fummer-time, the rain» 
water they have preferved in their cifterns 
is entirely exhaufted, M. Dolomieu, who 
I vilited 
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vifited this fountain, fuppofes it to owe its 
origin to evaporation caufed in the mountain 
by volcanic heat and fucceeded by conden- 
fation at a certain height, it not appearing — 
to him poffible that this {pring fhould have 
its refervoir in the higher parts of the. 
mountain ; as thefe are compofed of fand 
and porous ftones, and, therefore, are unfit 
to retain water. ‘This hypothefis is certainly 
both ingenious and probable ; but may not 
another be equally probable which fuppofea 


this {pring to be fupplied from the fummit _ | 


of the ifland, where the earth being fandy 
and full of pores, the rains eafily penetrate 

it, and, colleGing in the cavities below, 
“form a mafs of waters at all times fufficient 
to fupply the fpring? According to this 
‘hypothefis, the refervoir will not be on the 
furface, but in the internal part of the 
mountain. The objection that the heat of 
| the volcano would reduce fuch a body of 
water to vapour will be found to be of little 
weight, fince the fpring is more than a mile 
diftant from the crater; and it is very pro- 
| ‘bable that the activity of the fire does not 
VOL. IV, K extend 
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extend fo far ; indeed it feems almoft certain ; 
for we do not perceive for a confiderable 
{pace around it, notwithftanding the porofity 
of the.earth, the flighteft trace or indication 
of. thofe fumes which, are the moft certain 
indication of fubterranean fires. In fine, 
the origin of this fpring, which never fails, 


can only be explained in the fame manner | 


as that of: other fountains of .frefh water in 
other iflands. |. 


We find here no ftationary birds whatever. | 


Attempts have been feveral times made, but 
in vain, to naturalize partridges here. ; The 


experiment, has fucceeded better with rab- | 


bits. _Thofe formerly brought have multi- 


plied,. and continue to multiply ; living in. 


their natural wild ftate, in the woody part 


of the ifland. The mufket and the ferret 7 


are their only enemies, 


The birds of paflage are the fame as at a 
Lipari, When, I was at Stromboli in the i 
beginning. of O&ober, I faw three {wal lows 
iL Hirundo ruftica Linn. )flying overtheifland; ne 


and 
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and feveral of the inhabitants ‘affured me 
that they frequently re-appear in winter, 
when a warm wind has rendered the air 
warmer than ordinary. 
INI VULCANO. 


THIS ifland is not inhabited, nor is it 
remembered that it ever was: i1t is-more 
than probable that. its numerous eruptions 
have occafioned it. to be thus deferted, . It 
is not, however, more than a.century fince 
it, was-of confiderable utility to the people 
of Lipari from the quantity of fulphur and 
fulphate of alumine (alum) they procured 
from it; bringing away annually, if we ad- 
mit the eftimate of Pietro Campis *, to the 
amount of four thoufand cantara | of the 


* Difegno Iftorico della Città di Lipari. 


| The Neapolitan Cantara or quintal is of two kinds; 
the groffa, or the great, and the piccolo, or the little. 
, The great cantara contains 100 retoli, and 3 rotoli 
make 8 pounds 4 ounces Neapolitan weight, the pound 
containing 12 ounces. The little cantara contains 
“only 100 fuch pounds. TT. 
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former, and fix hundred of the latter. We 
have already mentioned the fulphur of this 
ifland, and the difficulties with which it is 
procured, in Chap. XHI. Sulphate of alu= 
mine ftill abounds here; but the extraction 
of it is attended with the fame difficulties 
as that of the former mineral. Thefe are. 
eccafioned by the numerous fulphureous 
fumes, and the heat, which exhale from the 
fubterranean caverns, and which are found. 
the ftrongeft in the places where that falt 
moft abounds. 1am, therefore, of opinion 
that, at the time thefe fubftances were dug. 
here, the flate of the volcano muft have 
been different. 


The people of Lipari might, however, if 
{ am not miftaken, derive anether more fta= 
ble advantage of which they have hitherto: 
been ignorant, or have neglected, from this: 
deferted ifland. This would be obtained from 
the produétive plantations that might be 
made in the fouthern parts of the ifland, to: 
which, for a great length of time, the fire 
has never extended its injuries.. This part 
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of the ifland confifts of a foftened and half- 
crumbled lava, fimilar to that of Stromboli, 
where vines thrive fo well; nor can I dif- 
cover why they fhould not Aden equally 
well in Vulcano. The fame idea has oc- 
curred to Trovatini; and the bifhop of Li- 
pari, whom I have before mentioned with 
the refpe& which is due, told me that he had 
thoughts of attempting the cultivation of 
Vulcano by fowing corn and planting vines 
and fruit-trees, | 


| The bihop likewife communicated to me 
another idea which I did not expect. He 

. faid he had conceived the defign of building 
a feminary in that ifland, for the education 
of twelve youths, fons of the peafants, who 
fhould be brought up to the fervice of the 
. cathedral, and of the parifh churches of the 
other Eolian ifles. He very jufily thought 
that thefe youths, having been born and edu- 
cated in the iflands, would be better fitted 
for, and more attentive to, the difcharge of 
fuch duties, Whether fince the death of this 
n 3 prelate 


AE 


prelate any attempts have been made to 


carry his ufeful plans into execution, I can-> 


not fay. The little difpofition which thofe 
who fucceed to any office ufually thew to 
complete the projects of their predeceffors, 


inclines me to think it very doubtful whether 


Vulcano will dec ftill remain in its former 
deferted and barren ftate. 


IV. SALINE. 


DIDYME, or, as it is at prefent called, 
le Saline (or the falt pits), is very different 
from Vulcano. This ifland in many parts 
has its fkirts covered with cottages, and 
abounds in vines, the grapes of which yield 
| wines not inferior to thofe of Lipari. 


Ata little diftance from the fea, near Santa 
Maria, a continual {pring of frefh water rifes, 
The great heat of many fuch fprings is ufu- 
ally an unequivocal fign, if not of the exift- 
ence of a volcano, at leaft.of fubterranean 
effervefcences. This, however, when I ex- 
amined it by the thermometer, appeared to 
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be 2+ degrees cooler than the temperature 
of the atmofphere*. It formerly iflued 
nearly on a level with the water of the lea; 
with which it frequently mixed, and thus 

ecame almoft ufelefs to the inhabitants ; but” 
this inconvenience has within thefe few 
years been remedied, by a vertical fection 
being made in the fhore; in confequence of 
which it now illues fifteen feet above the 
level of the fea. It is very abundant, and 
throws up five ftreams of water, each about 
‘an inch in diameter, which is very extraor- 
dinary in a volcanic ifland ; at leaft in any 
of thofe of Lipari. 


This plentiful fpring, there can be no 
doubt, is fupplied by rain-water, as, in the 
-prefent time, the opinion that fountains and 
‘rivers are immediately derived from the fea, 


* I {hall here obferve that, excepting fome places in 
stromboli, Vulcano, Lipari, and a fpring in Felicuda, 
I never could perceive, though I ufed the thermometer, 
that the Eolian ifles, othercircumftances being the fame, 
are. warmer than Meflina, the coafts of Calabria, and 
other neighbouring countries which are not volcanie. 
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is entirely exploded. ‘The rains, however, 
by which it is nourithed are not to be fought 
in remote countries ; they can only be thofe 
which fall on the ifland. It muft at the 
fame time be confefled, as I was aflured by 
the natives, that there has fometimes been 
no rain there for nine months, and yet this 
fpring, in all that time, did not appear to 
fuffer the fmalleft diminution. In what 
manner then fhall we account for this, if 
we afcribe its origin to rain-water ? I can 
fee no abfurdity in the fuppofition, on the 
contrary, it appears to me extremely pro- 
bable, that, in the internal parts of an ifland 
which, like this, is the work of fire, there 
may be immenfe caverns that may be filled 
with water by the rains, and that in fome of 
thefe which are placed above the fpring, the 
water may always continue at nearly the 
fame height, and a long drought confe- 
quently produce no alteration in the fpring, 
By a fimilar hypothefis, which does not ap 
pear to me at all forced or unnatural, we 
have explained above the origin of the fpring 
which continually flows in Stromboli. 

1 have 
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I have already mentioned that this ifland 
received the name of Saline (falt-pits) from 
the muriate of foda (fea-falt) which is ob» 
tained in it. A brief account of this produ&, — 
and the place where it is procured, may not 
be unacceptable to my readers. Clofe to 
the fhore, on the fouth-eaft fide of the ifland, 
there is a lake of about a mile in circuit, 
feparated from the fea only by a bank of 
lava, not formed by art, but by the fea itfelf, 
which has raifed it by the beating of its 
waves. It appears indubitable, that this 
lake was once a fmall bay or creek of the 
fea, which has been fhut out by the accu- 
mulation of the lava, though its waters are 
ftill admitted by fecret channels; fince, not- 
withftanding the continual evaporation, 
the lake remains full. In confequence of 
this continual evaporation, however, the 
water in it becomes falter than that of the 
fea, and in confequence forms a cruft of 
muriate of foda (fea-falt) on its banks. The 
‘lake has every appearance of being very an- 
cient, but had been long neglected ; until in 
the year 1750 an attempt was made to 

render 
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render it more advantageous, under the 
direction of a native of ‘Trapani, who was 
acquainted with the nature of falt-works. 
He firft drained the lake, and then dividing 
it into thirty fquare pits, each feparated by 
high banks, let in the fea-water to a certain 
‘height, which gradually evaporating by the 
heat of the fun, which in fummer is there 
very great, left on the fides of the banks 
and at the bottom a ftratum of falt. This 
method Has been continued fince, and the 


falt collected twice or thrice every year, ac- 


cording as the heat of the feafon more or 
lefs favours the evaporation. The quantity 
procured is fufficient to fupply all the Lipari 
iflands. 


The inhabitants from whom T received | 


this account related to me at the fame time 
a fact that excited my furprife. The fea in 
a Violent ftorm making its way into the lake, 
carried with ita number of fifh of the ce- 
phalus or chub fpecies, which continued to 
live in the lake as in their native element. 
They multiplied very faft, notwithftanding 

| the 
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the water by a new evaporation was rendered 
extremely falt; and when they were after- 
wards taken out, they were found to be very 
fat and well-flavoured. This the more 
furprifed me, becaufe fome years before, 
in another part of the Mediterranean, that is 
where the river Magra falls into the fea, near 
Carrara, I had obferved this fpecies of fifh 
delight in water almoft frefh ; leaving the 
open fea for the mouth of the river, and 
‘ appearing to feek thofe places in which the 
fea-water, mixed with that of the river, had 
‘lefs faltnefs ; to which places the fifhermen 
reforted to catch them. Other fpecies of 
fea-fith without number are of a very differ- 
| ent nature, not being able to live in water 
which is falter than that of the fea. Thus 
near Chiozza, in the Venetian ftate, I have 
found fome which prefently died when put — 
in water faturated with muriate of foda 
(fea-falt), nearly the fame with that of the 
lake above mentioned, and prepared for the 
fame ufe. Such a difference of temperament 
in animals formed to inhabit the fea muft 
eae be the refult of a difference of or- 

ganization, 
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ganization, though we are ignorant in what 
it confifts, lefs perhaps from the difficulty of 
difcovering it, than from our not having 
directed our enquiries towards this part of 
the animal ceconomy. | i 


He 


V. VI. FELICUDA anp ALICUDA. 


THESE two iflands are the laft of thofe 
of Lipari towards the weft. In Felicuda 
the houfes are fcattered over the whole ifland, 
which contains about fix hundred and fifty” 


. inhabitants; but in Alicuda, the population 


of which is not fo great, they are built only 
at the fouth and fouth-eaft end of the ifland ; 
it being in fa& impoffible to build them any 
where elfe, the ret of the ifland confifting 
only of clifis, and crags, fteep precipices and 
inacceflible rocks. It is obfervable that thefe 
houfes, or rather cottages, are not erected at 
the fhore, or bafe, of thefe mountainous 
iflands, but about half way up on the fide 
which has a very fteep declivity, where 
Jikewife ftand the houfes of the two parifh 
priefts. I at firft was unable to conceive 

I why 
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why a fituation fo difficult to reach from 
the fleepnefs of the afcent, had been preferred 
for their houfes to the lower part of the 
iflands, which is much lefs fteep and nearly 
level with the fea. But I was told by both. 
the peafants and the priefts, that this fitua- 
tion had been chofen by their anceftors be 
eaufe that formerly Felicuda and Alicuda, 
being ‘the moft remote from the principal 
ifland, were greatly expofed to the attacks 
of the Turks, efpecially the Tunifian corfairs, 
who frequently landed there in the night, 
furprifed the iflanders while afleep in their 
houfes' near the fhore, plundered them of 
their goods, and carried them away into 
flavery, as they have fometimes made fimilar 
predatory defcents, in the prefent times, on: 
the coaft near Genoa. The people of Ali- 
cuda and Felicuda on this account built 
their: houfes where the danger was lefs. 
The Eolian iflands are indeed ftill liable to: 
fuch vifits from their African neighbours. It 
is true the latter do not always fucceed in. 
their defign, but fometimes pay dearly 
for their temerity ; yet it is neceflary for 

the. 
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the iflanders to take every precaution, on 
which account there is a fentinel ftationed 
on the Monte della Guardia at Lipari, who 
is on the watch night and day. : This, how- 
ever, does not deter the barbarians, from 
frequently ftretching over to thofe iflands ; 
where they lie in wait under a rock, a cape, 
or a point of land, till they fee fome fmall 
veflels, when they dart like vultures on their 
prey incapable of refifting their force, and 
fetting their fails, if the wind be favourable, 
or labouring with ‘their oars, are foon out 
of fight of the iflands and in the open fea; 
where it little avails the unhappy. wretches 
they have made flaves to lament their fate 
or fue for mercy. I will confefs that, fre- 
quently, while making the circuit of thefe 
iflands, 1 was not without my. fears that I 
| might in this manner be carried to make ob- 
| fervations of a very different kind on the 
neighbouring coafts of Africa. 


Befides Indian figs and fome olive-trees, 
thefe two iflands contain many vines, from 
the grape of which a good wine is made, 
| | | though 
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. though it is not malmfey, nor the grape, the 
| paflola or paffolina. 


The corn grown here is bale and wheat; 
of which, together with the grapes, there is 
produced in Alicuda to the value of about 
_ three thoufand Neapolitan crowns; and about 
one-third more in Felicuda.. This quantity 
of corn is fufficient for the fupport of Ali- 
cuda; but the produce of Felicuda is not 
_ fufficient for it; the Liparefe, who are own- 
ers of a number of the fmall farms there, 
| carrying away a confiderable quantity. 


The induftry and patience of the people 
of Alicuda is incredible: they do not lofe 
an inch of the ground they cultivate. There _ 
is fcarcely a tract of cultivable land of a few 
perches in circuit, which is not interrupted 
with points of rocks, mafles of lava, clefts, 
and crags: yet all thefe tracts they render 
productive: they turn and break them with 
pointed fpades, and render every foot of 
them fruitful; on which account the Li- 


3 parele fay, Li. that the people of Ali- 


2 cuda . - 
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éuda till their lands with the point of a 
knife. It is certain, at the fame time, that 
in all the Folian ifles there is no better 
bread than that made in Alicuda. I have 
tafted it, and can affirm that it is moft ex» 
cellent. 


Few fifh are taken in thefe iflands, becaufe 
there are but few fifhermen, and thefe have 
no nets, but only ufe the hook and line. 
‘The whole number of boats, likewife, either 
ufed for fifhing, .or to pafs from one ifland 
to the other, is only five or fix in Felicuda, 
and three or four in Alicuda. When they 
no longer want to ufe them, they draw them 
up out of the water on the dry beach, where 
the fea cannot reach them, till they again 
have occafion for them. One or two of 
thefe boats ufually belong to the parifh-prieft, 
who not only makes ufe of them in fifhing, 
but for other purpofes; as to go to market 
to Lipari, or to accommodate a ftranger, in 
which cafe he will not refufe to a& as pilot, 
or, on an emergency, as rower. Neceffity, 
the mother of induftry, impels thefe good 

priefts 
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priefts to endeavour to find employment, as 
they could fcarcely live, however wretched- 
ly, one half the year, on their ecclefiaftical 
revenues, which amount to little more than. 
twelve fequins, annually, for each ifland, » 


At Felicuda, when the hufband or wife 
died, it was a cuftom confidered as a kind 
of facred duty for the neareft relations to | 
follow the body to the grave with loud and - 
immoderate lamentations, and, as foon as 
the obfequies were finifhed, to throw them= 
felves upon the corpfe, embrace it, kifs it, 
{peak to it with a loud voice, and give 
commiflions for the other world. This ri- 
diculous practice, which is not modern, has 
been abolifhed by the prefent prieft.. 


In neither of thefe iflands is there a fingle 
{pring of frefh-water. The inhabitants are. 
| therefore obliged to have recourfe to the 
rain-water they can preferve in cifterns; 
and, when it happens not to rain for feveral 
months, their diftref{s is extreme. 
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© The people of Alicuda and Felicuda, in 
fa&, of all the Eolian ifles, boaft that their 
iflands are exempt from every kind of fer- 
| ‘pents; and, indeed, in ‘all my excurfions 
in them, I never met with one. The rea- 
fon of this evidently is becaufe the food ne- 
ceffary for thefe creatures is wanting : they 
feed principally on infe@s and other fmall 
animals, of which I found here very few. 
The fcarcity of thefe latter is likewife to be 
accounted for on the fame principle; as it 
is known that they feed on vegetables chiefly 
of the herbaceous kind, which, in thefe 
iflands, are extremely rare. 


Of other animals of the amphibious kind 
I only met with the gray and green lizard 
(Lacerta agilis Lin.), and, with refpe& to 
‘infe&s, only fome grafshoppers, and the lion- 
‘ant (Myrmeleon formicarius Lin.) which 
are found in great numbers among the dult 
of the pumices and lavas. | 


‘The people of thefe iflands may likewife 
DoS of an advantage incomparably more 
| important ; 


(my) 
Tmportant ; I mean, that their fovereign, in 
confideration of their poverty, has exempted 
them from every kind of taxation, only 
paying tythes to the bifhop, from which, 
however, the people of Lipari are ex- 
> ~ empted. i 


It is incredible, at the fame time, how 
contented thefe iflanders are amid all their 
poverty. Ulyffes, perhaps, cherifhed not a 
greater love for his Ithaca, than they bear 
to their Eolian rocks, which, wretched as 
_ they may appear, they would not exchange 
for the Fortunate IMlands. Frequently have 
I entered their huts, which feem like the 
nefts of birds hung to the cliffs. They 
are framed of pieces of lava ill joined toge- 
ther, equally deftitute of ornament within 
and without, and fcarctly admit a feeble 
uncertain light, like fome gloomy caves. 
Sometimes I have been prefent at their 
wretched meals, fet out in coarfe difhes, or 
on the bare ground on which they fat, and 
confifting of black barley bread, and wild 
fruits, and, fometimes, by way of dainty, 
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fome falt-fifh, and pure water to quench 
their thirft. Attending only to the firft 
impreffion of the fcene, I thought I beheld 
the perfe image of wretchednefs and mi- 
fery : but, on more mature confideration, I 
difcovered in thefe rude huts, and in the 
midft of this hard fare, an enviable happi- 
nels, which, 1 doubt, is not to be found in 
the palaces of the great, or amoug the deli- 
cious viands of royal tables. A cheerfulnefs 
and perfect tranquillity fhone in the coun+ 
tenances of thefe poor people, and evidently 
poflefled their hearts. Their ruinous cot« 
tages, which muft be viewed with pity and 
‘contempt by the rich and great, to them 
were dear; and the food, which the luxu- 
rious would have rejected as infipid or nau- 
feous, to their palates had an exquifite fla- 
vour. But the frugal meals of thefe iflanders 
are always feafoned with a fauce which 
never accompanies the difhes at the tables 
of the great, 1 mean hunger and thirft, 
which render every meat delicious and 
every beverage grateful. The labour of © 
their hands and the fweat of their brow 


ano 
LECUTC 


( 149 ) 
fecure an exquifite relih for their fcanty 
fare. 


As to the content and tranquillity of 


thefe iflanders, and the affection they. bear 
their native country, I do not think I fhould — 


greatly err, were I to afcribe it to the happy 
temperature of the climate, and the quality 
of the air, which, when pure, fo much con- 
tributes to maintain in us the proper har- 
mony between the folids and the fluids, or 


the ftate of perfe& health. A proof of this 
I experienced in myfelf, Notwithftanding 


the continual and great fatigues I underwent 
in my excurfions among thofe rocks, -and 
notwithftanding my advanced age, I felt in 
myfelf an ‘energy and vigour of body, an 
agility and livelinefs of mind, and a certain 
animation of my whole frame, which I had 
experienced no where elfe, except on the 


‘. fummit of mount Etna. In countries in- 


fefted with impure air and thick vapours, 
I have never been able to apply myfelf to 
my favourite ftudies immediately after din- 
er; but, under this fky, which is fo rarely 
L 3 _ Over 
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overclouded with vapours, I could write on 
the fpot, at any time, a part of thofe obferva- 
tions [am now about to prefent to the pub- 
lic. © How immenfe the difference between 
this moft pute and almoft celeftial air, and 
the feetid and foggy atmofphere of fome of 
the low plains of Lombar dy, furrounded by 
ftagnant and filthy waters and unhealthy 
rice- grounds, ‘ producing | continual clouds 
and fogs i in winter, and obftinate fevers în 
fummer; where the fpirits are deprefled, 

and rendered dull ; and where, to complete 
the catalogue of “ls and inconveniences, 
innumerable hofts of frogs, in the warm 
feafon, both by night and day, deafen the 
ear with their inceflant croakings ! 
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STATE IN WHICH THE AUTHOR FOUND 

| MESSINA AFTER THE EARTHQUAKE 
IN 1783 ACCOUNT OF THE CALA- 
MITOUS. ACCIDENTS WHICH BEFEL 
THAT UNFORTUNATE CITY. | 


Great numbers of the people of Scilla drowned 
by the waves of the fea—A long range 
of palaces adjoining to the harbour, almoft 
all detroyed—Prodigious number of edi- 
fices within the city either thrown down, 
or on the point of falling—Wooden fheds 
erected by the people of Mefina to lodge in 
till the houfes could be rebuilt—Injurious 
effets produced by fear which had feized 
entirely on the minds of the inbabitants— 
Account of the different dreadful fhocks 
which laid wafte the city, and the circum- 
 flances by which they were preceded and 
accompanied—Other foocks followed, but 
L 4 Susceffively 
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fuccefively weaker The buildings of 
which the foundation was granite leaft 
damaged —The mole, which was con- 
firuéted in ground not fufficiently folid, en- 
tirely carried away and buried in the fea— 
Enumeration of the more confiderable edifices 


avhich were reduced to ruins—Incalculable 


loffes fuffained by the defiruétion of the 
monuments of the arts, and the property 
buried under the ruins, or confumed by the 
fires which broke out after the earthquake 
in different parts of thé city—Emertions — 
of the King of tBe Two Sicilies to reftore 
Meffina to its former flourifhing late. 


in the forenoon of the 14th of O&ober, 
I left the Eolian ifles, and failed from Lipari, 
in a felucca, for Meflina, which is diftant 
. from that ifland thirty miles, but where I 
did not arrive till the middle of the next 
‘day; partly from having ftopped fome time 
to make obfervations on the granites of 
Melazzo, and from the want of wind, which 
obliged the mariners to have recourfe to 
their oars, With thefe iflands I was to dil- 
> SIAT mifs 


(153 ) 

mifs every idea of valcanos either fti!l burn» 
ing or extin&, as that part of Sicily to which 
I was approaching-exhibiied not the leaft 
trace of that natures I do not mean to fay 
that ar different times it may not have fuf- 
fered by their defiru@ive effeéts, if it be 
true, as I believe it to be, that partial earth- 
quakes, that is, thofe which are felt through 
a not very extenfive tra of country, and 
at a fmall diftance from a volcano, originate 
either mediately or immediately from that 
volcano. In fact, what ifland has fuffered 
“more in this manner than Sicily, and that 
from nourifhing within its bofom the 
Etnean conflagrations? When I travelled 
in thofe parts, the dreadful effects. of the 
earthquake of 1783 were the common fub- 
je@ of difcourfe. On my entering, in the 
felucca, the Strait of Meflina, fome of the 
people who were with me pointed out to 
me the fhore of Scilla where a great num- 
ber cf people were drowned at that-calami- 
tous time. A dreadful fhock of an earth- 
quake took place, about noon, on the sth 
of February of the above year, which terri- 

fying 
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‘fying the people of Scilla, they fled in 
crowds to the fhore, when, about ‘eight 
o'clock the following night, according to 
the Italian reckoning *, another violent 
fhock fucceeded, in which the waves rofe 
fo high that they covered the whole fhore, 
and out of more than a thoufand perfons 
who: were there colleGed, among whom 
was the Prince of. Scilla himfelf, not one | 
efcaped to relate and mourn-the fate of the 
reft. The furious waves, rufhing into the 
{trait, penetrated to the harbour of Meffina; 
and nearly funk the. veffels there at anchor, . 


When I arrived oppofite to the city, I 
began to fee the fatal and ruinous effects 
of this dreadful earthquake. The curvature 
of the harbour was formerly embellifhed, 
for the extent of more than a mile, with a 
continued range of fuperb palaces, three 
ftories in height, ufually called the Palaz- 
sata, inhabited by merchants and other 
perfons of opulence, which formed a kind 


* About one in the morning, 
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of fuperb amphitheatre. Theupper ftory, and 
a part of the fecond, of thefe buildings were 
entirely thrown down, the lower greatly 
torn and damaged, and the whole of this 
extenfive pile deferted by its inhabitants, © 


When I entered the city, every obje& 
which met my view tended to awaken 
melancholy fentiments and commiferation, 
_ Excepting fome of the wider and more fre- 
quented fireets, the reft were all heaps of 
ruins, either piled up on each fide, or fcat- 
tered in the middle, and rendering it im- 
poffible to pafs them. Many of the houfes 
were ftill in the fame ruinous ftate in which 
they had been left by the earthquake ; 
fome entirely deftroyed and levelled with 
the ground, others half thrown down, and 
others ftill ftanding, or rather hanging in the 
air, merely from the fupport afforded by 
the ruins around them. Thofe which had 
efcaped ‘this deftru@ion appeared as if pre- 
ferved by a miracle, torn and rent as they 
were. ‘The cathedral was among the num- 
ber of thefe fortunate edifices, This 1s a 

fpacious 
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fpacious building, of gothie architecture. - 
Its interior has fuffered little or no damage. 
It is embelliMed with a number of columns 
of granite brought from an ancient Grecian 
temple, which once ftood on the Faro (ot 
Strait of Meflina), and with elegant Mofaic 
work, wrought with the mot DERURZA Po 
pers of Sicily. 


The deftruation of fo great a number of 
houfes as were thrown down by this dread~ 
ful earthquake obliged the people of Meffina 


to take refuge in wooden fheds built for 
the occafion, many of which were full 


ftanding when I was there. They had 
begun, however, to rebuild the houfes, but 
on a different plan from the old ones. 
They had obferved that the higheft had 
fuffered moft, and that, in the violent fhocks 
of the earthquake, the beams, by continually 
and forcibly beating againft the walls, had 


completed the ruin of the edifice.. They 
therefore refolved to build them lower, and 


to conftru& the wood-work in fuch a man- 
ner, that, in cafe of a fimilar vifitation, the 


fhock 
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fhock fhould be fuftained by the whole of | 
the building, and not by a part only. This 
precaution, it is evident, muft be of the 
greateft utility, fhould the city again fuffer 
a calamity of this nature. 


Though it was now nearly the fixth year 
fince that dreadful difafter, confiderable re- 
amains of the dread, confternation, and, f 
may fay, ftupefaction, which ufually accom 
pany great terrors were ftill manifeft in the 
minds of the people of Meflina. They had 
Rill prefent in their memory all the circum- 
ftances of that dreadful time; nor could i 
liften to the narrative they gave of them 
without fhuddering. 


That ancient city, which had fo re- 
peatedly fuffered, was not deftroyed by one 
but feveral earthquakes, which: lafted in 
fucceflive fhocks, from the sth to the 7th 
of February 1783. The moft deftructive 
was that of the sth, but an interval of 
fome minutes clapfing between the fir and 
fecond fhock, the inhabitants had time to 

quit 
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quit their houfes, and fly to the open plains 
Hence the number of thofe who were killed 
was not proportionate to the quantity of 
ruins. They did not exceed eight hundred. 


In a memoir relative to the earthquakes 
. in that part of Calabria oppofite to Meflina, 
which happened at the fame time, it is faid — 
that, before the firft thock, the dogs in the 
city began to how! violently, and were killed 
by a public order, On my enquiring of the — 
people of the country, they affured me:that 
the fact was falfe, and that no other pheno- 
menon preceded this calamity but the flight © 
of the fea-mews and fome other birds from 
the fea to the mountains, as they ufually do . 
on the approach of a tempeft. A very vio- 
lent noife, refembling that of a number of 
carriages rattling over a ftone-bridge, was 
the firft fymptom, while at the fame time a_ 
thick cloud arofe from Calabria, which was 
the centre of the earthquake, the propagation 
of which was fucceflively apparent by the 
fall of buildings from the point of the Faro 
to the city of Meflina, as if at that point a 
mine 
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mine had been fired which extended along 
_the fhore and continued into the city. ‘The 
fhock was moft violent, and the motion exe 
tremely irregular. In no part were any fire 
or fparks obferved. The ground along the 
fhore opened in fiffures parallel to it; and 
though in fome places thefe continued more 
than a month, the dread and confternation 
with which every one was feized, prevented 
any attempt to meafure them. 


After the firft fhock, which, as we have 
faid, took place about noon, on the sth of 
February, the earth continued inceflantly to 
tremble, fometimes with a flighter and fome- 
times a more violent motion ;. till at eight 
the following night. another ‘tremendous 
fhock, which was fatal to the people of 
Scilla, completed the deftru@ion of the re- 
mainder of the fabrics of Meflina. The 
_earthquakes did not ceafe till the 7th, when 
another dreadful fhock {pent its rage upon 
the ruins. 


From that time till my arrival at Meflina, 
6 fhocks 
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{hocks have continued to be felt, but gradu- 
ally diminifhing in force and number; and 
in 1789 and 1790, only four or five were 
obferved, and thofe fo extremely feeble, that, 
in any other country lefs affected by fear 
and alarm, they might not have been no- 
ticed, or not fuppofed to be earthquakes*. 


The lofs was immenfe, and is difficult to 
calculate. Confidering the buildings alone, 
it may be aflerted without hefitation, that, q 

dividing 


* In the following years, however, earthquakes again 
renewed the terrors of the people. The following ig 
the extract of a letter from the Abbate Grano to me, 
of the rith of May, 1792: 

“ Yefterday we had a whole day, as I may fay, full 
€“ of earthquakes. I counted as many as thirty fhocks, 
“ but all flight, and which occafioned no damage.” 

I embrace with the utmoft pleafure this opportunity 
of thus publicly expreffing my gratitude to and doing 
juftice to the merits of this my illuftrious friend, the 
Meflinefe nobleman abovementioned, and whom I fhall 
again have occafion to cite. 

As he is verfed in the ftudies of philofophy and na- 
tural hiftory, he had the goodnefs to accompany me in 
my excurfions in different parts of his country, and his 

I fcientific 
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dividing them into four parts, two were 
levelled with the ground; the third half 
laid in ruins, and the fourth greatly da- 
maged. Among the latter were the 
houfes fituated on the declivity of the 
hills, which have for their foundation gra- 
“nite, as' we fhall notice again in another 
place (Chap. XXIX). Thofe which were 
— moft completely ruined, and likewife the 
firit to fall, were fuch as ftood in the 
plain, and efpecially on the curvature of the 
harbour, on a ground lefs folid, as it had 
been formed by the wafhing and depofitions 
of the fea. The mole of the harbour, which 
extended more than a mile in length, and 
‘was reforted to for the beauty of the pro- 


icientific affiftance was of the greateft advantage to me. 
This affiftance he not only afforded me when prefent, 
but even when abfent, furnifhing me with various local 
notices which might render my accounts relative to 
thofe countries more interefting 3 and his induftry and 
circum{pection in the examination of nature, and his 
‘ fincere love of the inveftigation of truth, leave no doubt 


] 


~ of the accuracy of his obfervations. 
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fpect, was entirely fwallowed up by the fea, 
fo that no veftige of it remained to point 
out where it once was. 

Among the ruined edifices the moft con- 
fiderable were the abovementioned Palaz- 
zata, called likewife the maritime theatre + 
the royal palace; the palace of the fenate, 
of noble archite&ure; the exchange of the 
merchants ; the celebrated college, with the 
temple annexed ; the church and profeflion- 
al-houfe of the ex-jéfuits; the archbifhop’s 
palace, withr the bafilica of San. Niccolo; 
the feminary of the clergy, the hall of the 
tribunals, the church of the annunciation of - 
| the Theatines ; that of the Carmelites, and of 
the priory of .the Hierofolymitans, with fe- 
veral other fabrics both facred and profane; 
without mentioning the palaces of the no- 
bles and opulent citizens, all of an elegant 
architecture. 


It is impoffible to eftimate the lofs fuffered > 
by the deftruction of the numerous monu- 
ments of the arts, su gramee, and galleries of 

pictures, _ 
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pictures, with which Meffina was embellifli- 
ed, where the imitative arts had long flou- 
rifhed. 


Equally impoffible is it to calculate the ~ 
lofs fuftained by the valuable effeéts that 
were buried beneath the ruins, or burned in 
the fires which after the earthquake broke 
out in various parts of the city. We muft 
alfo add the expence of building the wooden 
fheds and huts neceflary to fhelter the in- 
habitants, and for the reception of fuch 
— moveables or commodities as had been faved 
from the ruins; which expence was ex- 
tremely great from the high price to which 
all the materials for building immediate- 
ly rofe, and the great wages required by 
workmen of every kind. 


Yet, notwithftanding all thefe loffes and 
expences, which mul greatly have impove- 
rifhed the country, not a fingle merchant 
became a bankrupt; a circumftance which _ 
 redounds highly to the honour of Meffina, © 
as it is certain that no event can happen 
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which furnifhes a more plaufible excufe to 
the fraudulent dealer than an earthquake. 


The King of the Two Sicilies has omitted 
no means that may contribute to the reftora- 
tion of Meflina. He has exempted it from 
all public impofts, given confiderable fums 
from his own purfe, granted a free port, 
Jurifdi@ion of magiftrates, &c. Yet the 
immenfe loffes the city has fuffered, notwith- 
ftanding every affiftance, cannot be repaired 
under a great length of time. | 


The buildings have fince been confidera- 
bly increafed and improved, fo that more 
‘than one half of the city is now rebuilt, and 
the people have left the fheds and taken 
poffeffion of the new houfes. 


It appeared to me that this concife re- 
Jation of the. late dreadful earthquakes at 
Meflina, and their confequences, would be 
acceptable to the curious and learned reader. 
We will now proceed to the defcription of 
other objects deferving attention in this cele- 
brated ftrait and its-ountainous environs. 


CHAP. 
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CH AvP. . XXVI. 


OBSERVATIONS ON SCYLLA AND CHA- 
~ RYBDIS. 


A hind of confufed noife, like the barking of 
dogs, beard on approaching the rock. of 
Scylla, produced by the dafbing of the 
avaves of the fea—Images highly refem- 

bling nature exhibited by Homer and Vir- 

gil in their perfonifications of Sceylla—T he 
appearance of this rock the fame at pre- 
fent as in the time of the Greek poet—The 
| fea there of the fame height as formerlj— 
Great danger of dafbing on the rock of 
Scylla when the current runs from fouth 
to north, and an impetuous fouth wind 
blows at the fame time-—Mariners at 
Meffina, whofe bufine/s it is to affift veffels 
in danger—sShips eafily wrecked without 
this affiftance, though thofe who ficer them 
foould be very expert feamen—Tempeft ob- 
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ferved by the author in the Strait of Mef- 
fina, and the courage with which thefe Mef- 
finefe fatlors brought a veffel indiftrefs fafely 
| into the barbour—Precife fituation of Cha- - 
rybdis—Until the prefeni time confidered as 
fA true whirlpool—The fragments of fhips 
Fwallowed up in it carried, as fome have 
believed, thirty miles— Anecdote relative to 
this opinion— Phenomena of the current of 
the Strait, which afcends and defcends by 
intervals—Vifit of the author to Charybdis 
—Its appearance as firft feen from the 
fhore—Obfervations made on a nearer ap- 
proach, and on entering it in a boat—Cha- 
rybdis not properly a whirlpool, but an 
inceffant motion of agitated waters, which 
afcend, defcend, dafb and rebound—Confe- 
quences which followed on thro WINE certain 
bodies into 1t—No gulph below Charybdis 
— Depth of the fea much left there than in 
the middle of the Strait—Charybdis cannot 
even be called a whirlpool in tempefiuous 
weather—Caufe of the lofs of fhips that 
are drawn into it—Recent Shipwreck 
which happened in it without any appear- 
3 ance 
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ance of a whirlpool—Origin of this error. 
«—None of the numerous writers who have 
mentioned Charybdis, fay that they had 

vifited and examined it—Charybdis twelve 
miles diffant from Scylla, though Homer 
Siyles it very near—Imprebable that any 
Such change can have taken place in the 
Strait of Meffina, as to have removed Cha- 
rybdis fo far from Scylla— Change that bas 
happened in the prefent age, much pofferior 
to the date of the accounts of a number of 
writers who place Charybdis in the fitu- 
ation where it is now found—Truth and 
phyfical explanation of the proverb, that 
“ be who endeavours to foun “Charybdis 
« dafbes upon Scylla”’—Scylla and Cha- 
rybdis, according to the ancients, dangerous 
from frequent tempefis and fhipwrecks— 
Very different in the prefent times-—Enguiry 
into the caufe of this difference—It pro- 
bably is to be afcribed to the improvements 
made sn the art of navigation— Examples 
in proof of this afforded by the Adriatic 
_ and the Cape of Good Hope. 
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SCYLLA and Charybdis, according to the 
fables of the poets, are two fea-monfters 
whofe dreadful jaws are continually diftend- 
ed to {wallow unhappy mariners; the one 
fituated on the right, and the other on the 
left extremity of the Strait of Meflina, 
where Sicily fronts Italy, 


Dextrum Scylla latus, levum implacata Charybdis 
Obfidet, atque imo barathri ter gurgite vaftos 
Sorbet in abruptum fluctus, rurfufque fub auras. 
Erigit alternos, et fidera verberat unda, 
At Scyllam ceecis cohibet fpelunca latebris ~ 
Ora exertantem, et naves in faxa trahentem, 
Prima hominis facies et pulchro pectore virgo 
Pube tenus ; poftrema immani corpore priftis 
Delphinùm caudas utero commiffa luporum. 

Viro. /ÉnEID. lib. iii 


Far on the right her dogs foul Scylla hides ; | 
Charybdis roaring on the left prefides, \ : 
And in her greedy whirlpool fucks the tides. 
Then fpouts them from below ; with fury driv’n, 
The waves mount up and wafh the face of heawn. 
But Scylla from her den, with open jaws, 
The finking veffel in her eddy draws, 
‘Then dafhes on the rocks: a human face, 
And virgin bofom, hide her tail’s difgrace ; 
Her 
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Her parts obfcene below the waves defcend, ©. | 
With dogs inclos’d, and in a dolphin end. | 
DRYDEN? 


I have no difficulty in availing myfelf of 
the defcription of a poet in a work dedicated 
to the inveftigation of truth; nor fhall I 
hefitate to cite fimilar paffages from another 
poet ; fince, however exaggerated thefe may 
be by the glowing colours of imagination, 
they contain truth, and afford a fubje& for 
interefting enquiries, 


I fhould have thought myfelf to have © 
merited the greateft cenfure, if, when I was 
in the Strait of Meffina, I had not vifited 
two places of which fo much has been writ- 
ten, and which have been rendered fo 
famous by the numerous fhipwrecks they 
have occafioned. | 


I firft proceeded in a fmall boat to Scylla. 
This is a lofty rock, diftant twelve miles 
from Meffina, which rifes almoft perpen- 
,dicularly from the fea, on the fhore of Cala- 
bria, and beyond which is the {mall city of 

the 
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the fame name. Though there was fcarcely 
- any wind, I began to hear, two miles before 
I came to the rock, a murmur and noife, like 
a confufed barking of dogs, and on a nearer 
approach readily difcovered the caufe. This 
rock in its lower part contains a number 
of caverns; one of the largeft of which 

is called by the people there Dragara. The 
waves, when in the leaft agitated, rufh- 
ing into thefe caverns, break, dafh, throw 
up frothy bubbles, and thus occafion thefe 
various and multiplied founds. 1 then per- 
ceived with how much truth and refemblance 
of nature Homer and Virgil, in their per-. 
fonifications of Scylla, had pourtrayed this 
fcene, by defcribing the monfter they drew 
as lurking in the darknefs of a vaft cavern, 
furrounded by ravenous, barking, maftiffs, 
together with wolves to increafe the horror. 


"Evba d'ev Lnvary vauet dewvoy Asranuice 
Ins nto: Qom ev oon CHVNAHOG VEOYIANG 


Tivela:. 


Hom. Opyss. XII. | 


Here Scylla bellows from her dire abodes, 
‘Tremendous peft! abhorr’d by man and gods! 
| Hideous 
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Hideous her voice, and with lefs terrors roar 


The whelps of lions in the midnight hour! 
| Pore. 


The Greek Poet, when he pourtrays the 
rock which is the habitation of Scylla, 
finifhes the picture higher than the Latin, 
by reprefenting it as fo lofty that its fummit 
is continually wrapped in the clouds; and fo 
fteep, {mooth, and flippery, that no mortal 
_ could afcend it, though he had twenty hands. * 
and twenty feet. 


“Oi de duw onora, dò ev ovpavov evpuy tnaxyes 
’Okein nopupn veperm Ce pu aupiCeCnze 

Kvaven vo pev ovmrot’ Epwet ovderot’ aiSpn 
Kewou exet xopuQny, ovr’ ev Sspet, out’ ev omaipy 
Oud: nev aubaim Beclos amo ov nalaCa:n 

Oud? si di seetpes ye eeinoct, nai wodes nev 


Tlelpn yao ms esi wepidern einuice. 


Hom. Op. XII. 


High in the air the rock its fummit fhrowds 

In brooding tempefts and in rolling clouds ; 

Loud ftorms around, and mifts eternal rife, 

Beat its bleak brow, and intercept the fkies. 

When all the broad expanfion bright with day 

Glows with th’ autumnal or the fummer ray : 

The fummer and the autumn glow in vain; 

The fky for ever low’rs, for ever clouds remain. 
Impervious 
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Impervious to the ftep of man it flands ; 
Though borne by twenty feet, though arm’d with 
twenty hands. 
Smooth as the polifh of the mirror rife 
The flippery fides, and fhogt into the tkies. 
Pope. 


Such, three thoufand years ago, or nearly 
fo, appeared the rock of Scylla, according ta 
the obfervations of Homer; and fuch is 
nearly its appearance at this day. . 


The accuracy of this truly “ firft great 
painter of antiquity,’ which has likewife 
been obferved by fcientific travellers in other 
defcriptions which he has given, fhews that 
the level of the waters of the fea was at 
that time at nearly the fame height as at 
prefent, fince, had it funk only a few fathom, 
it muft have left the foot of the rock, which 
according to my obfervations is not very 
deep, entirely dry. And this I confider as 
one among feveral ftrong arguments, that 
the moft remarkable finkings of the fea are 
anterior to the time of Homer. 


Such is the fituation and appearance of 
| Scylla » 
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Scylia: let us now confider the danger it 
occafions to mariners. Though the tide is 
almo@t imperceptible in-the open parts of 
the Mediterranean, it is very ftrong in the 
Strait of. Meffina, in confequence of the 
narrownefs of the channel, and is regulated, 
_ asin other places, by. the periodical elevations 
and depreflions of the water. Where the 
flow or current is accompanied by a wind 
blowing the fame way, veflels have nothing. 
to fear; fince they either do not enter the 
Strait, both the wind and the ftream oppof- 
ing them, but caft anchor at the entrance; 
_or, if both are favourable, enter on full fail, 
and pafs through with fuch rapidity that they 
feem to fly over the water. But when the 
current runs from fouth to north, and the 
north wind blows hard at the fame time, the 
fhip which expected eafily to pafs the 
Strait with the wind in its Bern, on its en- 
| tering the channel is refifted by the oppofite 
«current; and, impelled by two forces in con- 
trary direGions, is at length dafhed on the 
‘rock of Scylla, or driven on the neighbour- 
ing fands; unlefs:the pilot fhall apply for 
ty 5 i the 
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the fuccour neceflary for his prefervation. 
For, to give afliftance in cafe of fuch accidents, 
four-and-twenty of the ftrongeft, boldeft, | 

and moft experienced failors, well acquainted — 
with the place, are ftationed night and day 
along the fhore of Meffina; who, at the 
report of guns fired as fignals of diftrefs — 
from any veflel, haften to its afliftance, and 
tow it with one of their light boats. The 
current, where it is ftrongeft, does not ex- 
tend over the whole Strait, but winds through 
it in intricate meanders, with the courfe of 
‘ which thefe men are perfectly acquainted, 
and are thus able to guide the fhip in fuch 
a manner as to avoid it. Should the pilot, 
however, confiding in his own fkill, contemn 
or negle& this affiftance, however great his . 
ability or experience, he would run the moft 
imminent rifk of being fhipwrecked. In 
this agitation and confli& of the waters, 
forced one way by the current, and driven 
in a contrary direction by the wind, it is 
ufelefs to throw the line to difcover the 
depth of the bottom; the violence of the 
current frequently carrying the lead almoft 
on. 


1.6} 
ett the furface of the water. The ftrongeft 
cables, though fome feet in circumference, 
break like fmall cords. Should two or 
three anchors be thrown out, the bottom îs 


fo rocky, that they either take no hold, or, 


if they fhould, are foon loofened by the 
violence of the waves. Every expedient 
afforded by the art of navigation, though 


it might fucceed in faving a fhip in other — 


parts of the Mediterranean, or even the 
tremendous ocean, is ufelefs here. The 
_ only means of avoiding being dafhed againtft 
the rocks, or driven upon the fands, in the 
midft of this furious conteft of the winds 
“and waves, is to have recourfe to the {kill 
and courage of thefe Meffinefe feamen. 


‘ In proof of the truth of this affertion, I 
might adduce many inftances related to me 
by perfons deferving of credit. But I was 
* myfelf an eye-witnefs to the fituation of a 
trading veffel from Marfeilles, which had 
_ one day entered the Strait by the mouth on 
| the north fide, at the time that I was on a 


hill looking towards the fea. ‘The current, 


and 


/ 
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and a north wind, which then blew ftrorg, 
being both in its favour, the veflel proceeded 
under full fail into, and had paffed one 
half of, the Strait, when, on a fudden, the 
fky became overcaft with thick clouds, and 
violent gufts of wind arofe, which in an in- 
ftant changed the direCtion of the current, 


and turned up the fea from its bottom. | 


The mariners had fcarcely time to hand the 
fails, while the furious waves broke over the 
fhip on every fide. Whether they merely 
followed the pra@ice ufual with fhips in dif- 
trefs, or whether they were acquainted with 
the laudable cuftom of the Meflinefe, I can- 
not fay; but they fired two guns: imme- 
diately upon which one of the barks em» 
ployed on this fervice haftened to the afhift- 
ance of the diftreffed veffel, and, taking it in 
tow, began to make every exertion to carry 
it fafely into the harbour. 


If I had feen with fear and fhuddering | 


the danger of the failors on board the veffel, 


which I expected every moment would be 


fwallowed up in the waves; I beheld with 
wonder — 


wy 

wonder and pleafure the addrefs and bravery 
of the Meffinefe mariners, who had under- 
taken to fteer fafely through fo flormy a fea 
the fhip entrufted to their care. They cx- 
tricated it from the current which impelled 

it towards deftruCtion; changed the helm 
to this fide or to that; reefed or let out the 
fails, as the wind increafed or abated; avoid- 
ed the impetuous fhocks of the waves by 
meeting them with the prow, or oppofing 
to them the fide, as either method appeared 
moft proper to break their violence; and 
by thefe and other manceuvres which I am 
unable to defcribe, thefe brave mariners, 
amid this dreadful confli& of the fea and the 
winds, fucceeded in their undertaking, and 
brought the veffel fafe into the harbour. 


But enough of Scylla:—we will now 
proceed to Charybdis. This is fituated 
within the Strait, in that part of the fea 
‘which lies between a proje@ion of land 
named Punta Secca, and another projection 
on which ftands the tower called Lanterua, 
or the light-houfe, a light being placed at 
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its top to guide veflels which may enter the 
harbour by night. 


On confulting the authors who have 
written of Charybdis, we find that they all 
fuppofed it to be a whirlpool. The firft 
who has afferted this is Homer, who has 
reprefented Charybdis as a monfter which | 
three times in a day drinks up the water, 
and three times vomits it forth. 


—— dia XapuSdis avappoede werav duo, 
Tors wey vao Tavnow em” polli, Te15 d'arapporBde 
Acivov. _ Hom. Oprss, XIE. 


Beneath Charybdis holds her boifterous reign 
Midit roaring whirlpools, and abforbs the main; . 
Thrice in her gulphs the boiling feas fubfide, 
Thrice in dire thunders fhe refunds the tide. 


Porr. 


The defcription of Virgil, above cited, 
differs from that of Homer only in placing 
a deep gulph below. Strabo, Ifidorus, 
Tzetzes, Hefychius, Didymus, Euftathius; 
&zc. repeat the fame. The Count de Buffon 
adopts the idea of Homer in full confidence, 
and places Charybdis among the moft cele- 

brated | 
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brated. whiclpools of the fea. € Charybdis, - 
“ in the. Strait of Meflina,. abforbs and re- 
. jects the water three times in twenty-four 
« hours *,” Strabo tells us, that the frag- 
ments of fhips fwallowed up in this whirl- 
pool are carried by the current to the fhore 
of Tauromenium (the prefent Taormina) 
thirty miles. diftant from Charybdist. In 
confirmation of this tradition, an amufing 
though tragical anecdote is related of one 
Colas, a Melfinean diver, who, from being 
able to remain a long time under the water, 
| had acquired the furname of Pefce (the fith). 

It is reported that Frederic King of. Sicily, 
coming to Meffina purpofely to fee him, 
made trial of his abilities with a cruel kind 
_of liberality, by throwing a golden cup into 
Charybdis, which, if he brought it up, was 
to be the reward of his refolution and dex- 
terity. The hardy diver, after having twice 
aftonifhed the fpeCtators by remaining under 


* Buffon, Hift. Nat. tom. ii. in 12mo0. 
| Kararoerrav de nas diarvbevtov Ta vavayia, mapacvos= 
Tes Moos move TNs Tavpopevas.  duib. VI, 
N2 water 
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water a prodigious length of time; ‘when he 
plunged the third time appeared | no more ; 


but, fome days after, his body was found on 
the coaft near Taormina. | 


From the authorities here adduc ed, it is 
evident that ‘C harybdis has” hitherto been I 
confidered'as a real whirlpool by both an- 
cient and modern travellers who have è given 
any account of it. 

As I was, therefore, fo near to this cele- 
brated place, I determined to endeavour to 
‘afcertain, if poflible, what it really is. “It is 
diftant from the More of Meffina about 750 
feet, and ‘is called by the people of the 
‘country calofaro, not from the agitation: of 
‘the waves, ‘as fome have fuppofed, but from 
zoos and Papoc's 1. e. the beautiful tiwer, 
‘from the light-houfe erected near it for the 
‘guidance of veflels. ‘The phenomenon of 
the calofaro is obfervable when the current 
is defcending ; for when the. current.fets in 


from the north, the pilots calk it thee cfeentt 
AD AY ing 
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ing.rema*, or current; and when it runs 
from. the fouth, the aftinding rema. The 
‘current afcends or defcends at the rifing or 
fetting of the moon, and continues for 
fix hours. In the interval between each 
afcent or. defcent there i is a calm ‘which lafts 
at leaft a quarter,of an ‘hour, but not longer 
than an hour. Afterwards, at the rifing or 
fetting of the moon, the current enters from 
the north, making various angles of inci- 
dence with the fhore, and at length reaches 
the calofaro. This delay fometimes continues 
two hours. Sometimes it immediately 
falls into the calofaro, and then experience 
has taught that it is a certain token of bad 
weather, | 5 

As I was affured by the pilots moft ex- 
perienced in this pradiical knowledge, that 


* I have obferved that at Meffina, as well as in other 
parts of Sicily, words of the Greek language, which 
was once that of thisifland, are ftill retained. ‘Thus the 
word rema, derived from gevua, a flowing or ftream, 
is ufed to fignify the current of this Strait. 


N 3 | there 
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there” was no enon in vifiting the calofaro, 
I refolved to avail my felf of the opportue 
nity. The bark in which I made the_ex- 
curfion was managed by. four expett ma- 
riners, who, perceiving me fomewhat ; inti- 
midated as pti approached | the place, en- 
eouraged me, and affured me they would 
givé me a very near view of the calofaro, 
and. even carry | me into it without the leaft 
danger. , ne get 
a ier L ACE Charybdis | from the 
fhore, it ‘appeared. like a group of tumul tu- 
ous waters ; which group, as I approach ed, 
became more extenfive and more ‘agitated. 
I was carried to the edge, where I ftopped 
fome time to make the. requifite obfervations, 
and was then convinced, beyond the fhadow 
of a doubt, that what I faw was by no 
«means a vortex or whirlpool, 
Hydrologifts teach us that by a whirl- 
pool in a running water we are to under» 
ftand that circular courfe which it takes în 
4° certain 
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certain circumftances ; ‘and that this courfe 
or revolution generates in the middle a hol- 
low inverted cone, of a greater or lefs depth, 
the internal fides of which have a fpiral mo- 
tion. But] perceived nothing of this kind in 
the calofaro. Its revolving motion was cir- 
cumferibed to a circle of at moft an hundred 
feet in diameter, within which limits there 
was no‘ incurvation of any kind nor vertigi- 
ious motion, but an inceffant undulation: 
of agitated waters, which rofe, fell, beat, and 
dafhed on each other. Yet thefe irregular 
motions were fo far placid, that nothing was 
to be feared in paffing over the fpot, which 
I did; though our little bark rocked very 
much, from the continual agitation, fo that 
we were obliged conftantly to make ufe of 
our oars to prevent its being driven out of 
the calofaro. I threw fubftances of different 
kinds into the flream, Such as were fpecifi- 
cally heavier than the water, funk and ap- 
| peared no more; thofe which were’ lighter 
remained on the furface, but were foon 
driven out of the revolving circle by the 
agitation of the water. 

Na Though 
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Though from thefe obfervations I was 
convinced that there was. no gulph under 
the calofaro; as otherwife there would have 
been a-whirlpool, which would have carried 
down into it the floating fubftances; I de- 
termined to found the bottom with the plum- 
met, and found its greateft depth did not ex- 
ceed five hundred feet. 1 was likewife in- 
formed, to my no-{mall furprife, that, be» 
yond the calofaro, towards the middle of the 
scia the. vats was double. | 


I ua not, “snckaGetestl Ent rodi from 
thefe.facts, that, -at that time, there. was no, 
whirlpool in Charybdis. . I fay at, that time; 
fince. the cafe might be very different when 
the fea wastempeftuous. I therefore made 
eriquiry relative. to:this of the pilots, thofe, 
efpecially, who, from their tried experience, 
were appointed by the public to give affift- 
ance in ftorms to foreign veffels, and who 
h, ad, frequently feen Charybdis in its greateft 
fury. The following is the fubftance of 
the anfwers they gave me:— . 


When | 


Guai). 


- When the current and the wind are. con- 
trary to each other, and both in their great- 
eft violence, efpecially when the fcilocco, or 
fouth wind, blows; the fwelling and dathing 
of the waves within the calofaro is much 
ftronger, more impetuous, and more exten- 
five. It then contains three or four {mall 
whirlpools, or even more, according to the 
greatnefs of its extent and violence. If at 
this time fmall veffels are driven into the ca- 
_lofaro by the current or the wind, they are 
feen to whirl round, rock, and plunge ; but 
are never drawn down. into the vortex. 
They only fink when filled with water by 

the waves beating over them. When vel- 
- fels of a larger fize are forced into it, what- 
ever wind they have they cannot extricate 
themfelves ; their fails are ufelefs; and af- 
ter having been for fome time tofled about 
by the waves, if they are not affifted by the 
pilots of the country, who know how to 
bring them out of the courfe of the current, 
they are furioufly driven upon the neigh- 
bouring fhore of the Lanterna, where they 

are 
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are wrecked, and the greater part of their 
crews perifh in the waves™. 


If we confider maturely thefe facts, we 
fhall find that a great part of what has been 
written relative to Charybdis is very erro» 
neous. We have:fcen how many, authors, 
from Homer to the prefent. time, have de- 


* The following account of the fhipwréck of a vefiel 
in the calofaro was.fent me, after my return from Sicily, 
by the Abbate Grano from Meffina: | 

‘“ About three weeks ago, we were fpectators of the 
finking of a Neapolitan polacca in the calofaro, on its 
paflage from Puglia, laden with ‘corn. A‘ moft violent 
fouth-eafterly wind blew; and the veffel, with alb fails 
fet, endeavoured to reach the harbour, flandin g off from 
ithe calofaro ; but the head of the current from the en- 
trance by the faro took her, and drew her impetuoufly in» 
to it; where, without being able to make ufé of her fails, 
the remained for fome time toffed about by the ‘waves, 
which, at length, either breaking over her, or opening 
her fides by their furious beating, fent her to the bottom. 
‘The crew, however, and a part of the cargo, were faved 
by the fpeedy affiftance given by our mariners in two 
fmall barks, who had the courage to encounterthe dan- 
ger. You-will pereeive, from this, in what manner the 
waves may fink fhips in Charybdis, without the neceflity 
pf {uppofing a whirlpool.” 

fcribed 
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fcribed it as a real whirlpool, or great gulph 
revolving in itfelf, within the circumference 
of which fhould any fhip enter it is imme- 
diately drawn to the centre and fwallowed 
up. When the current is dying away, or 
when there is no current, this defcription 
has no refemblance to truth—Charybdis is 
then perfectly innocent, as I have been ful- 
ly convinced by my own obfervations; and 
even when it is agitated. and dangerous, it 
ftill contains no incavation or gulph of the 
nature of a vortex, but merely a ftrong agi- 
tation and dafhing of its waves, which pro» 
duces thofe {mall whirlings of its waters, 
which are only accidental, and not to be 
feared. ‘So far likewife is Charybdis from 
drawing to itfelf and {wallowing veffels, that 
it rather repels them and throws them to a 
| diftance. 


pali error ie arifen like many others with 
refpect to the productions of nature. Ho- 
mer, in relating the voyage of Ulyfles 
through the Strait of Meflina, was the firft 
who defcribed Charybdis as an immenfe 
vortex 
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vortex which abforbs and rejects the water, 
and the fhips that approach it ; exemplify- 
ing his account by the fate of fome of the — 
companions of his hero, who were carried 
away by the whirlpool. The writers who 
came after him, whether poets, orators, hif- 

torians, or geographers, have followed him 
- în this deferi iption ; without any one of them 
taking the pains. to repair to the place and 
examine it himfelf. Even Fazello the Si- 
cilian, who was fo induftrious in afcer- 
taining facts, and whofe accounts of his 
country are fo accurate, clearly fhews in 
his defcription of Charybdis that he had ne- 
ver obferved it himfelf; and concludes his 3 

narration with the erroneous fuppofition 
above. cited, that the things fwallowed up 
by Charybdis are conveyed by fubmaring 
currents to the fhores of Taormina. 


| Among all who have written on this fub- 
ject, we only find Cluverius who feems, at 
leaft at firft view, to have vifited the place, 
I fhall tranfcribe his words: — 


Mii 
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& Ego fio: cum Charybdis nofcenda gra- 
tia aliquot dies Meflane fubfifterem, et ab 
** hominibus ejus loci, maximé vero nautis, 
€ non Siculis modo, fed et Belgis, Britannis 
et Gallis, qui hoc fretum frequentes navi- 
gant, diligentius eam rem fcifcitarer, nihil 
omnino certi ipfis perdifcere potui, adeo 
fcilicet totum negotium omnibus obfcu- 
‘rum et incognitum erat. Tandem tamen 
reperi Charybdim, que incolis, patriis vo- 
* cabulis, dicitur Calofaro, fub predi&@a ad 
Meffanenfem portum pharo efle mare ra- 


Cal 
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pide fluens, atque in vortices actum : quod 
non 70 er’ ‘nuali ut tradit Homerus, id 
eft fingulis diebus ter, abforbet ingenti gur- 
gite, revomitque aquas, fed eee vehe- - 
mentiori fuétu fretum comitatur.” 


“ T remained fome days at Meffina, with, 
a view to obtain fome information relative 
to Charybdis; but though I made every 
enquiry of the people of the place, and 
principally the failors, not the Sicilian 
only, but the Italian, Dutch, Englifh and 
French, who frequently navigate that 
. trait, 
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&“ ftrait, I could learn nothing fatisfactory— 
* fo little was known by them on the fub- 
“ je&. At length, however, I found Cha- 
“ rybdis, which the natives call Galofaro, 
“ under the light-houfe before mentioned, 
<“ near the harbour, to be a fea rapidly flow- 
“ ing, and forming vortices. It does not 
“ abforb the waters in its vaft gulph, and re- - 
“ jet them ¢hrice in a day, as Homer tells 
“ us, but as often as the fea runs high in the 
“ Strait.” 


From the expreffion “ i found Charyb- 

“ dis” we might be induced to believe 
that he made his obfervations on the fpot. 
It is certain, however, that he does not ex-. 
plicitly tell us fo: and, when treating of a 
phenomenon of which he was fo anxious 
to obtain an accurate knowledge, which he 
could not procure even from the Meffinefe 
failors, it is ftrongly to be prefumed that. 
he would not have fuppreffed a circumftance 
of that importance. As Charybdis may be 
feen from the fhore, if he only went thither, 
and turned his eyes towards it, he might 
with 
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with truth affert he had difcovered it. The 
other adjuncts to his account, that Cha- 
xybdis is a rapid fea, and that it abiorbs and 
rejects the water in a ftorm, convince me 
that he had not a juft idea of it, but fatisfied 


himfelf with the old tradition concerning 
 Charybdis. 


It may be obferved that the fituation of 
Charybdis, as it has been hitherto defcribed, 
does not exactly agree with that affigned 
it by Homer. Let us refer to the Poet: 
‘The goddefs Circe gives the following di- 
rections to Ulyffes, with refpect to the na-. 
| vigation of the Strait of Meffina: 
"Oi 2s Dv cnomerot, 6 mev oupavoy EupuY Inevet è + è « 
Tov Perepor vxomeroy xOamarutepoy ope Oduecerv, 
‘Ilancioy aaanaay aot ney OloieTEucelas. 

Taw dev ’epuveos “sors weyas Quaroiat tebnrws, 
To d'oro dia Xaguedis avapporSde: meray vdwo. 
| Hom. Oprss. XIE. 


High o’er the main two rocks exalt their brow.... 
Clofe by, a rock of lefs enormous height 
Breaks the wild waves, and forms a dangerous ftreight; 
Full on its crown a fig's green branches rife, 
‘And fhoot a leafy foreit to the tkies ; 

Beneath, 
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Beneath, Charybdis holds hier boift’rous reign | 


Midft roaring whirlpools, and abforbs thé main. 
Pope. 


The firft of the rocks here mentioned 
by Homer is Scylla, which he defcribes at 
length; and near the other, according to 
this poet, Charybdis is fituated. The di- 
ftance from one of thefe rocks to the other 
is an arrow’s flight, x) xev Suciq-euociasy which | 
does not at all accord with the prefent fitua- 
tion of Scylla. How are we to explairi 
this difagreement? Shall we fay that Ho- 
mer, availing himfelf of the licence in which 
poets are indulged, has fpoken hyperboli- 
cally? I know not whether the connoiffeurs 
in poetry will permit fuch a licence. Or. 
fhall we fuppofe that Charybdis was once 
much nearer to Scylla; but that in a long 
feries of ages, it has changed its place and — 
removed under Meffina ? Such a fuggeftion 
might, perhaps, be favourably received, if 
in remote times any confiderable change 
had taken place in the Strait ; but we know. 
not of any; and it is not probable that a 
change fo remarkable as the removal of 


Charybdis 


( 493 ) 


Charybdis from its place, would have been 
paffed over in filence by Sicilian writers, 
Within the prefent century, it is true, this 
Strait, of which fo much has been faid, has 
become narrower, as we fhall fee in Chap. 
XXIX; but, at the fame time, we know 
that, long before this event, Charybdis was 
fituated where it is at prefent. The ancient 
and uninterrupted tradition of the Meffinefe 
refpecting this fact is confirmed by the au- 
thority of the moft celebrated Italian, Latin, 
and Greek writers—Fazello tells us, ‘* Cha- 
* rybdis ex parte Sicilie; paulo fupra Mef- 
* fanam”—* Charybdis is fituated on the 
* fide of Sicily, a little beyond Meflina, — 
Ovid fays, 


« Hinc ego dum muter, vel me Zanclea Charybdis 
Devoret !” - 


#° Let dire Charybdis in Zanclean feas 
Devour me if I change 1” 


And it is well known that -Zancle was 
the ancient name of Meflana, now Meffina. 
Tzetzes in Lycophron fays, H MapuSdis weps 
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Meonyny eci Charybdis is fituated near 
5° Meflina.”—Strabo, likewife, after having 
mentioned Meffina, proceeds, Aexwila: # 
XKapuSdiss  pixpor po Ts BOAGWSy SV TA 
mopSua—* Charybdis is. feen in the Strait 


a little before we reach the city.” . Several 


other writers might be cited to the fame | 


pat 


From all thefe reafons and hiftorical tei» 
monies we muft then conclude that Homer 
was not exact with refpe& to the fituation 
of Charybdis 3 nor can it be a great offence 
to:fay.that, in this paflage of his long poem, 
he has certainly nodded. . The accuracy of 
feveral of his defcriptions of various places 
in Sicily cannot be denied. It is fuch that 


we muft either fuppofe that he had himfelf | 


travelled in thofe parts, as is the opinion of 


many; or, at leaft, that he had procured - 
very faithful and circumftantial information | 


from others. Of this the rocks of Scylla 
are an example. But, as to the fuppofed 


bangle of Ga and'.its' fituation, — 


I think 


i OF) 
T think we may venture to affirm he 
never faw it himfelf, and that the accounts 
he had received of it led’ him into error. 


‘ We will now enquire what foundation 
there is for the faying which became pros 
verbial ; that ‘* he who endeavours to avoid 
Charybdis, dathes upon Scylla ;” and which 
was applied by the ancients to thofe who, 
while they dl to — one evil, fell into 
a Sola i 


On this fubje& I likewife made enquiries 
of the Meffinefe pilots above mentioned, and 
to what better mafters could I apply for the 
elucidation of fuch a proverb ? They told me 
that this misfortune, though not always, yet 
frequently happens, unlefs proper meafures 
are taken in time to prevent it. Ifa fhip be 
extricated from the fury of Charybdis, and 
‘carried by a ftrong foutherly wind along the 
Strait, towards the northern entrance, it will 
pafs out fafely; but fhould-it meet with a 
wind in a nearly oppofite dire&ion, it will 
become the fport of both thefe winds, and, 
Oa unable 
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unable.to. advance ot recede, be driven in 4 
middle courfe between their two: directions, 
that is to fay, full upon the rock of Scylla, 
if it be not immediately affifted by the pilots. 
They added, that in thefe hurricanes a land 
wind frequently ‘rifes, which defcends from 
a narrow pafs in Calabria, and increafes the 


force with which tht fhip is ae pe to= 


wards the rock, 


Before I began to write on Scylla.and 


Charybdis, I perufed the greater part of the. 


ancient authors who have written on the 


fubje@. Lobferve that they almoft all re- 
prefent thefe difaftrous places in, the moft 
gloomy and terrifying colours, as continually 
the fcene of tempefts and fhipwrecks. Thefe- 


terrors and this deftruction, however, they. 


are far from exhibiting in the prefent times; 
it rarely happening that any fhips are loft in 


| 


* this channel, either becaufe their pilots poflefs 


the knowledge requifite for their preferva- 
tion, or becaufe they apply for the neceflary 


aflitance. Whence then arifes this great 


difference between ancient times and the: 
prefent ?' 
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prefent? Can we fuppofe that Scylla and 
Charybdis have changed their nature and 
become lefs dangerous? With refpe@ to 
the former, we have {een that this hypo- 
thefis is contradi@ed by fad; Scylla ftill 
remaining fuch as it was in the time of Ho- 
‘mer; and with regard to the latter, from 
the Strait of Meffina becoming narrower, 
‘Charybdis: muft be at prefent more to be 
feared than formerly, as it is well known that 
‘an arm, channel, or ftrait of the fea is the 
‘More dangerous in proportion as it is nar- 
row. Iam rather of opinion that this dif- 
ference arifes from the improvement of the 
art of navigation, which, formerly in its in- 
‘fancy, dared not launch into the open fea, 
‘but only creep along the fhor st if holding 
-it with its hand— | 


Alter remus aquas, alter tibi radat arenas, 
Tutus eris ; medio 1 maxima turba mari. 
SORES lib. ill. 


i; To fhun the dangers sof the ocean, fweep 
as he fands with one oar, and with one the deep. 
But time, ftudy and experience have 
O 3 | rendered 
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rendered her more mature, better informed, 
and more. courageous ;. fo that fhe can now 
pafs the wideft feas, brave the moft violent 


tempefts,: and laugh at. the fears»of her ì 


childhood. 


To exemplify and fupport the probability 


of this opinion, it will not be neceffary to - 


recur to the early and rude ages; much 
more modern times: will furnifh us with 
fufficient proofs. That part of the Adriatic 
which feparates Venice from Rovigno in 


Iftria, is certainly not the moft propitious — 
fea to navigators... The danger of being . 


hurried in. fix hours from one ihore to the 
other, and there ftranded ; the frequency of 
violent winds which prevail there ; the fhal- 
lows and fand-banks which break.the waves, 
and render them wild and irregular ; may 
certainly caufe fome ferious refle&ion in 


thofe who embark to make the paflage. So . 


| lately as the laft century, the fhipwrecks in 
this fea were fo numerous, and had fo ter- 


"ified the people of Rovigno, that, when any 


one was obliged by urgent bufinefs or; any 
other 
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other caufe to go to Venice, he confidered 
himfelf as more likely to die than live; and, 
if he was the father of a family, ufed to 
make‘ his will before he embarked.. The 
Advocate Conftantini, a native of that coun- 
try, and a man of learning and ingenuity, 
told me when I was there, that he had read | 
more than one of thefe teftaments, depofited 
among the public archives. 


_ But, at prefent, I will not fay it is a diver- 
fion or pleafure to make this paflage, fince, 
as ftorms are not unfrequent, it is neceflary 
to be cautious; but ferious accidents rarely 
“happen. I have myfelf three times made 
it without meeting with any caufe of 
alarm. To what can this difference be at-_ 
tributed but to the improvement of the 
‘nautical art? Befides that the mariners of 
Rovigno were not then fo expert in the 
management of their veffels as at prefent; 
they made ufe of certain barks of fo im- 
proper a conftruction, as I was affured by 
the abovementioned Conftantini, that it was 
eg they fhould long refift the vio- 
| O 4 lence 
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lence of the fea. ‘Thofe, on the contrary, 


that have been built fince that time, being — 


of a broad and flat figure, and very folid, 
are capable of withftanding the moft furious 
ftorms. They are there called dracere, and 


are in great reputation in all the neighbour... 
ing countries. We here find a part of the . 
fea, in which veffels were formerly fo fre- 


quently wrecked, and which could not be 
traverfed butat the rifk of life, now deprived 


-of all its terrors, and rendered eafily paffable, © 


merely by the improvements made in the 
art of navigation. 


As a farther and ftill more convincing 
proof that the dangers of Charybdis and 
Scylla, though in themfelves the fame that 
they anciently were, have been diminifhed, 
and the dread they infpired removed, by the 
rapid advances to perfeGion which this art 
has made in modern times; I fhall adduce an 
example in another fea no lefs an obje& of 
terror from tempefts and fhipwrecks, I mean 
the Cape of Good Hope, called the Stormy 
ipa iy: the firlt difcoverer, and by the 


mariners 
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mariners of thofe times the Raging Lion. 
How dreadful were the dangers of this place, 
where the two oceans defcending down the 
oppofite fides of Africa met and clafhed tou 
gether; where contending winds, whofe 
power was greater in the boundlefs ocean ; 
where mountainous waves, rocks, and whirl. 
poolsthreatened inevitable deftruction! What 
preparations, what caution, were thought 
neceflary for the fhip which was to’make 
this dangerous paffage! Able pilots who 
had frequently made the voyage ; mafts and 
yards fecured by additional ropes; a large 
{upply of fails and cables, thicker and ftrong- 
er than ufual ; and a double rudder, that, in 
cafe one fhould be damaged, there might be 
another to att. ‘The mariners were to be 
faftened to their pofts by ftrong ropes; the 
paffengers fhut down below, and the deck 
left clear for the crew ; a number of whom 
ftood with hatchets in their hands, ready to 
cut away the mafts fhould it be neceffary. 
The guns were ftowed in the hold as bal- 
laft, and the port-holes, windows, and every 
kind of aperture, carefully clofed. Such 

il ‘were 
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were the precautions taken in the laft cene 
tury on doubling the Cape of Good Hope; 
but how few of them are now neceflary to _ 
perform this voyage in perfect fafety ! Of 
this I have had the fatisfaGion to be certified 
by an Englifh gentleman, Mr. Macpherfon, | 
with whom I had the pleafure of converfing, 
in Pavia, in July 1790, and who had twice 
. doubled this Cape in his voyages to India ;_ 
a gentleman of great. refpe@ability for his. 
information, for the various long voyages he _ 
has made, and the honourable employments 
he has held. 


_ The facility with which this paflage may 
now be made, is therefore the confequence 
of the perfection to which the art of navi- 
gation has arrived; and the fame we may 
conclude with refpe& to Charybdis and Scyl- 
la, which, at prefent, have nothing terrible 
but the name, to thofe who pafs them with 
the requifite. precautions. 
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CHAP, XXVIL 


PHOSPHORESCENT MEDUS OBSERVED 
IN THE STRAIT OF MESSINA. 


Origin of this name, as alfo of thofe of fea-jellies 
or fea-nettles—Very few authors have writ- 
ten concerning them, and none attempted 
their complete bifory—The ketch given by 
Laflingiusmore proper to excite than gratify 
curiofity—Great fcarcity of phofphorefcent 
medufe compared with thofe not phofpho- 
refeent—A great number ofthem accidentally 
met with by the author in the Strait of 
Meffina—T heir organization and manner 

. of fwimming in the fea neceffary to be 
known to underfiand their phofphorefcence 
—The form of their body fimilar to the 
-umbella, or top, of a fungus, convex on the 
upper part, and concave in the under— 
Purnifbed with twelve tentacula or feelers 


6 —The 
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—~-The umbella of thefe medufe thicker in 
the upper part— Aperture and cavity in 
the upper part of the umbella, which pro- 
bably is the mouth and ffomach of thefe 
 animals—Extreme fimplicity of this um- 
| bella—Parts. in this cavity refembling in- 
teflines and trachee—Fine mufcular mem- 
brane in the lower internal parts of the 
umbella—The tentacula or feelers defcribed 
—No uppearance of the circulation of the 
humours in thefe medufe—They diffolve 
almoft entirely into a falt liquor, the falt of 
which 1s found to be muriate of foda (fea- 
falt)—Sea-water forms the greater part 
of the fubftance of thefe animals — Proofs 
of organization even in thofe parts of the 
— medufe in which it is not apparent ~The 
— fyfiole and diaftole in the umbella of the 
medufe the caufe of their progreffive motion 
» in the fca—Without. this alternate adtion 
they would fink to the bottom—The feat of 
their fyftole and diaffole exclufively in the 
fine mufcular membrane above mentioned — 
Thefe motions not diminifbed by taking the 
medufa out of the water ; but ccafe when 

the 
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| dhe mufcular membrane is dried ar corrupis 
Not abfolutely afcertained by fads, whe- 
ther the fyftole and diaftole be independent 
of the will of the animal—Particular mo- 
tions inthe parts refembling inteftines and 
trachea in the cavity of the umbella——Con- 
Jjeclure that the former are real inteflines— 
The phofphorefcence of the medufe and its 
phenomena obferved by night in the fea, 
and in veffels filled with fea-water— This 
greateft during the fyfiole, fomewhat lefs in 
the diaftole, and leaf in the intervals of 
refl—Does not entirely ceafe till the medufa 
is dead, and putrefattion commences—Me- 
thods which will render a very finall de- 
gree of it fenfible—The fame phenomena 
obfervable in dead medufce left in the dry— 
Medufe which are dead, almoft entirely 
| diffolved into a liguor, and which no longer 
v fhine ; if they are immerfed in fre/b water, 
 gamediately become lucid, communicating 
their refplendence to the water—The fame 
appearance not obfervable. if fea-water 
be ufed Rain falling on medufe 
which are no longer phofphcrefcent, re 
flores their luminous appearance, which 
cannot 
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‘cannot be effected by fprinkling Khem acith 
fea-water, in imitation of rain—Friciton 
not only increafes the brightnefs of their 
light, but reftores it when apparently ex- 
. tinguif/bed—By means of this frittion the 
phofphorefcence may be communicated to 
water, but much more firongly to freft 
than to falt water — Beautiful phofphore/= 
cences produced tnt well-water by fqueezing 
fome medufe in it—This phofphorefcence, 
avhen it had ceafed, again appeared on 
feaking the water—Artificial heat more 
proper than that of the atmofphere to re- 
fore the light of the water when agitation - 
alone is infufficient—Human urine, both 
qith regard to the intenfity and duration 
of this phofphorefcence, not inferior to freffs 
qwater—No liquor in this exceeds milk— 
Pleafing appearances produced by this 
phofphorefcent liquor when poured into 
a glafs, or when the hand is plunged in- 
to it—This phofphorefcence in milk when 
loft may be reftored by throwing it forcibly 
againft any hard body—Thefe phenomena 
more confpicuous in milk than in other i- 
quors—The phofphorefeence of thefe medu-— 
7 Se 
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| fia does not extend to the whole of their bos 
dies —No appearance of light in the umbella 
except at the edges—The light very froug 
in the larger tentacula, and feeble in the 
purfe that communicates with an aperture 
in the umbella, which, probably, is the 
‘mouth of the animal—This light difco= 
vered to refide in a rather thick and adbe- 
five humour, which moiffens and covers the 
three parts above mentioncd—T his hu- 
| mour muft be recent to be endowed with 
ats luminous quality—-Great difference be- 
tween thefe medufe and others that the au- 
thor had before obferved in other feas, 
which do not become phofphorefcent till they 
putrefy and become fetid ; direétly contrary 
|. to what is obfervable in thefe—Thefe me= 
dufe contain two humours; the one in con- 
fiderable abundance, falt, and not offenfive 
to the tafte; the other much lefs in quan= 
tity, acrid, naufeous, and, when applied to 
the fein of the more tender parts of the 
body, caufing a difagreeable fenfation—The 
medufe ufually frequent thofe parts of the 
« Sea that are calm—Digferent names by 
which 
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which they are known at Meffina and in 
the Lipari iflands—Probable - that they 


~ 


Seed on fmall fifo—Manner in which they | 


take their prey—Conjeéture that they are 


true hermaphrodites—A new fpecies of | 


medufa ckaratterized—Two kinds of fea 
glow-worms obferved by the author in his 
travels in Sicily, fimilar to thofe he bad 
fome years before noticed in the Gulph of 
Genoa, the Archipelago, and the Black Sea. 


AMONG the animals which from their 
tendernefs of body have been ranked by fyf- 
tematic naturalifts in the order of Mollufea, 


there is a fingular genus, well known to the. 


ancients, and denominated by fome moderns 
fea-nettles, by Reaumur fea-jellies, and by 
Linn&eus medufe ; appellations, all of which 
have an allufion to fome exterior character 
‘of thefé animals; it having been obferved, 
that on touching them they produce a pun- 
gent fenfation like the nettle; that, being 
handled, they diffolve between. the fingers 
like a jelly; and that, from their flrange 
form, they in fome meafure refemble the 

head 
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head of the fabulous Medufa. Ariftotle, 
- who wrote in Greece, and Pliny, who, long 
after, copied him in Italy, were the fir who 
gave fome imperfect accounts of the life 
and habits of thefe curious animals, I 
know of no authors who have fince written 
on them, Reaumur and Dicquemare ex- 
| cepted. The former, in the Memoirs of the 
Royal Academy of Sciences at Paris for the 
year 1710, has confidered, in an eflay of 
fome length, the manner in which the local 
motion of fome fpecies of medufe is effe&- 
ed; and the latter, in feveral memoirs in Ro- 

zier's Fournal de Phyfique, has examined — 
their organic ftru€ture and various motions. 
Neither of thefe authors, however, has 
made any mention of a remarkable quality 
in thefe medufe; I mean, that they are phef- 
phorefcent. Ido not know that this fpecies 
has hitherto been defcribed: I only know 
that Loeflingius afferts that he had feen if. 
according to what Linneus fays in his Ame- 
nitates Academice in the following words: i 


“ Doétiffimus Leeflingius, inter Hifpaniam 
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« ct Americam, vidit, in alto mari, medufas 
« aliaque zoophyta, pacatà aqua, difperfa 
* per 2quora, et no&u inftar totidem cande- 
“ Jarum lucere, et exortis ventis fenfim fub- 
“ fidere et lucem fuffocari.” 


« The learned Leeflingius faw in the fea 
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“ between Spain and America medufe, and ~ 
/ 


« other zoophyta, difperfed over the water, 


“ when calm, and fhining in the nicht like. 


“ fo many candles. When the wind rofe, 
“ they gradually fank, and their light dif- 


“ n 99 
appeared. 


But this account is much too concife and — 


| imperfe@ to be fatisfa@&tory, and ferves ra- 


ther to excite than gratify our curiofity. DI 


Nor am I furprifed at the want of precife 


obfervations relative to this phofphorefcent 


quality, as the medufa which are poffefled | 


‘of it are extremely few compared with thofe 


which are deftitute of it. I had an oppor-. | 


tunity of examining many of them in the 


fea of Genoa, as alfo in. the Adriatic, the 


Archipelago, and the Thracian Bofphorus ; 
I) but 


CS 


Sir] 

but I did not find one which was luminous 
_ by night. I only met with thefe by a kind 
of fortunate accident in the Strait of Meffina, 
and firft difcovered them when, after my ex- 
| curfion to the rock of Scylla, I returned to 
that city. As I remained there feveral weeks, 

not only to obferve Charybdis and Scylla, but 
alfo the animals taken in the fifheries in that © 
Strait, and the folti] prod uctions of the moun- 

tains and hills in the vicinity, I had fufficient» 
opportunity to examine and ftudy this fpe- 

cies of medufa, of which there are great 

Quantities in this channel of the fea. But 

it is not poflible to give the reader a clear 

and precife idea of this phofphorefcence, 

‘“ without firft briefly defcribing the organiza- 

tion of thefe animals, and the manner in 

_ which they {wim in the water, and transfer 

themielves from place to place; both of 
which have a dire& and immediate relation 

with their luminous quality. 


With refpe& to the firft: the form of 
the body of thefe medufx may be compared 
a the umbella of a fungus, convex on the 

FA upper 
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upper part, and concave in the under, the 
diameter of which may be two, three, or 
four inches, according to the fize of the 
animal. And asthe umbella in many fungi 


becomes thinner towards the edges, the fame © — 


is obfervable in the umbella of thefe animals 
(for by this name I fhall continue to call it), 
which likewife is cut at the edges into a 
kind of fine fringe. Where the concavity 
of the umbella in the fungi is attached to 
the central talk, we find adherent, in that 
of the medufe, towards the middle, four 
long cylindrical bodies, which, with the fy{- 
tematic naturalifts, I fhall call tentacula, or 
feelers; befides eight other lateral ones, 


which are much thinner, and adhere longi- 


tudinally to the internal fides of the umbella. 
But this general defcription requires amore 
— circumftantial detail. | 


The umbella of each of thefe medufa in 
the external parts is flightly convex, and 
here the furface is extremely fmooth, and 


covered with a humid flime, even when the | | 


animal is out of the water. It is thickeft 
in 
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in the higheft parts, and becomes gradually 
thinner in the lower. In the higheft part 
of its cavity is an aperture which opens 
into a kind of gelatincus purfe, communi- — 
cating with four lateral orifices. By thefe 
the fea-water enters, and iffues again by the 
aperture; and that which again has entered. 
the aperture paffes through the purfe, and 
goes out at the four orifices. I fufpe& this 
aperture to be the mouth of the animal, and 
thatthe purfe acts the part of a ftomach, at 
leaft a receptacle, in which the food is di- 
gefted; though I never difcovered any 
within it, but always found it appear to be 


empty. 


The fubftance of the umbella is fo tender 
and delicate that it may eafily be cut with 
a thread ; it has alfo fuch tranfparency, that 
it is equal, in that refpect, to the pureft cry- 
. ftal. In the greater part of it, neither the 
anatomical knife, nor the eye aflifted with 
the lens, can difcover either veflels, fibres, or 
other diffimilar parts, which are found in 
‘almoft all animals. It prefents the appear 

i Pa ance 
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ance of a perfeCtly fimple homogeneous. 
jelly ; only, at the top of the cavity, we 
difcover four {mall groups of long thin bo- 
dies, entwined together, and formed like in- 
teftines, adhering to an entangled mafs of 
fmall, extremely tranfparent tubes, of a fil- 
ver colour, and with fides fufficiently elaftic 
to preferve their round figure when cut | 
~ tranfverfely. From the repeated examina- 
tions I made of them, I was convinced that 
they do not convey any kind of liquor. — 
The great analogy they have to the trachea _ 
of infe&s might induce us to fuppofe that a 
thefe tubes are intended forthe fame ufe. At — 
any rate it cannot be improper to call them 
trachex-form tubes, 


In the fame manner as in the higheft 
part of the cavity of the umbella we difcover 


the fmall organized bodies above deferibed, | 


we likewife obferve, at the internal edges 


of the fame, another organized ftructure, “| 
confifting of a very thin mufcular mem- 
brane, which rifes from the bottom about 
half an inch or a whole one, according to 

I the 
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| the fize of the medufa. Where this mem- 
brane exifts, the great tranfparency of .the 
umbella is fomewhat obfcured. 


We will now proceed to fpeak of the 
tentacula:—and firft of the largeft, which 
we have faid to be fourin number. Thefe 
in their lower part grow out of the edges 
of the umbella, and by their higher are at-_ 
tached to the upper parts of its cavity, in- 
cluding in the middle the aperture which 
we have conjectured to be the mouth of the 
animal. Each of thefe has a flight longi- 
tudinal furrow, terminated by two mem- 
branous appendages, moiftened by a vifcous 
humour. On examining them internally, 
they are found to be compofed of {mall — 
mufcular. fibres, clofely entwined, and ex- 
tended lengthwife. In the middle of them 
_ there is a channel running. their . whole 
length. .They..are fufficiently ._tran{parent 
for this to be vifible. It contains a number 
of globular molecules, which, by a preflure 

of the finger on the tentacula, may be put 
in motion; and they may be made to iflue 

P4 from 


( 216 ) 


from the lower part of the tentacular, or . 
from any other point, by cutting the latter 
tranfverfely. 


) 


The eight other lateral tentacula are much 
thinner, but longer. They have the fame 
mufcular appearance, and are perforated in 
the middle through their whole length. 


The tentacula, therefore, both large and | 
fmall, may be confidered as veffels or chan= 
nels, though, as we fhall fee prefently, they 
are likewife deftined to other ufes. I mutt 
obferve, however, that no circulation or mo- 
tion of the fluids of thefe medufe has been 
difcovered by the moft careful and minute 
examination, with the beft microfcopes. 
The body and the tentacula of thefe animals 
are of a tranfparent light blue, without any 
mixture of other colours, with which fome 
other fpecies are pleafingly variegated. 


On taking one of thefe medufe in my 
hand, it did not fuddenly diflolve, as others 
have been-defcribed to do, It remained at 


fr 
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firft entire, even when rubbed between the 
_ fingers, which, on preffing it, felt a mode- 
| rate refiftance, After fome minutes it be= 
gan to give out water, which it continued 
afterwards. This effeét was not produced 
either by the warmth of the hand or the 
preffure ; at leaft the latter only accelerated 
it. When the medufa is laid on a table, or 
any other body, a moifture begins to drop 
from it, and continues to do fo, till the 
whole is changed into an extremely tranf 
| parent liquid. Some of thefe medufe 
weighed fifty ounces; and the liquor into 
which they are gradually reduced being 
carefully collected in a veflel, was found to 
want in weight very little of thofe fifty 
ounces. ‘The {mall difference may probably 
be occafioned by the part of the liquor 
which evaporates during the diffolution of 
the medufa. ‘What remains is only fome 
_ thin dry pellicles of the weight of about 
five or fix grains, This liquor, when 
tafted, has the faltnefs of fea-water, and when 
evaporated to drynefs leaves in the veflel a 
quantity of muriate of foda (fea-falt), fome» 

what 
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what lefs than an equal quantity of fea water 
would furnith. This falt tafte is equally 
perceivable on touching the medufa with 
the tongue, either during its actual diffolv- 
ing, ox when it is firft taken out of the fea 
and wathed in frefh water ; provided, in the 
fatter cafe, it be touched in a part where it 
has been cut. It is therefore evident, that > 
the fea-water, penetrating the organic tex- I 
‘ture; conftitutes the greater part of the vo- 
lume of thefe animals, This property is, in 
my opinion, extremely fingular ; at leaft, 
‘among the various marine mollufca that I 
have examined, I do not recollect to have. 
met with one of a fimilar kind. 


1 mul likewife obferve, that this diffolu- 
tion of the body.of the medufa not only takes 
place when it is kept out of the water, but 
even while it continues in fea-water con- 
tained in vellels, if thefe are too narrow, 
and the water not frequently | renewed. The 
caufe in both cafes is the fame; and is, no 
doubt, the injury and fracture of the folid 
parts, occafioned by the removal of the me- 

dufa 
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- dufa from its natural ftate ; in confequence 
of which, the liquids, bag no longer con- 
fined within the body, gradually ooze out. 
It is, therefore, fufficiently evident that, 
notwithftanding we can difcover no appear- 
ance of organization in the greater part of 
the body of the medufa, we. cannot deny 
that it exifts y..at leaft we are. forced to ad- 
mit a delicate {pongy and bibacious {ub- 
fiance, which attracts and retains.within it 
the fea-water, though from its tranfparency, 
and, perhaps, likewife from the extreme 
finenefs of its texture, it is not vifible, 


Having thus fufficiently examined the 
form and ftructure of our medufe, we will 
‘now proceed, as was propofed, to defcribe 
their natural motions; which may be con- 
fidered as the principal attribute that charac- 
terizes them as real animals. 


| 'Thefe motions do not differ, from thofe 
of the meduf which are not phofphoref- 
cent, and confift in an almoft continual con- 
ftriGion and dilatation of the umbella, When, 
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from a boat, we attentively obferve a fwim- 
ming medufa, while the fea is calm, we per~ — 
ceive that it turns the convex part of the 
umbella in an oblique direction to the fur- 
face of the water, and that the edges oc- 
cupy the place behind. Thefe, every five or 
fix feconds, fuddenly contra&, and a mo- — 
ment after enlarge. The medufa, which is 
always immerfed in the water, and, confe- 
quently, has the cavity of the umbella con- 
ftantly full of it, at every contraction, or 
fyftole, preffes out the included water, for: 
cing it againft the internal parts of the um- 
bella, by which impulfe the medufa proceeds | 
one ftep. Soon after it caufes another fyf- — 
tole, by ‘which, receiving a new impulfe 
from the water, it again moves forwards ; 
and this fyftole being inceffantly repeated, 
and followed a moment after by the dilata- | 
tion, or diaftole, the animal has a flow pro- 
ereflive motion through the fea. At the 
fame time the tentacula ftretch out from the 
edges of the umbella, extended, and group- | 
edtogether. This reciprocal motion, which 
hereafter, for the fake of brevity, I fhall call 

6 | ofcil- 
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ofcillation, is neceflary to enable the medufa 
to fwim, and remove from place to place ; 
otherwife it would fink to the bottom, as it 
is {pecifically heavier than the fea-water, 


This latter fact I was certified of, not 
only by the experiments I made in the 
Strait of Meflina, but by attentively obferv- 
ing feveral meduf in veflels filled with fea- 
water. In thefe likewife I could perceive 
 feveral circumftances relative to the ofcilla- 
tion, which it was impoflible to difcover 
_ while they remained in their native habita- 
tion. I could, for example, afcertain how 
much the periphery of the umbella, which 
approached to that of a circle, contracted at 
every fyftole; and perceived that the con- 
traction was about two, three, or, at moft, 
four lines. I faw that the ofcillation refided 
only in the umbella, and that it was entirely 
. independent of the purfe and the large and 
{mall tentacula: fince if all thefe parts are 
cut away, the ofcillation will continue ex» 
actly the fame. I perceived likewife, that 
though this motion extends through the 

whole 
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whole of the umbella, a great part of 1 it only 
“moves by a confentaneous vibration. 


This the following experiments evidently 
proved. I raifed a circular piece of the 
umbella, an inch in diameter, towards the 
upper parts, cutting it tranfverfely and pa- 
rallel to the edges. "This piece no longer 
ofcillated, and was infenfible to any ftimu- 
lus; though the ofcillation ftill continued 
for a long time in the remainder of the - 
umbella. ‘This remainder I diminifhed fill 
more, by cutting, tranfverfely, another circu- 
lar portion from the umbella; which por- 
tion likewife no longer manifefted the leaft 
fion of ofcillation. By repeated fe@ions of 
this kind, I, at length, difcovered the feat 
and origin of the ofcillation in thefe medufe. 
1 have already mentioned a fine mufcular 
membrane which extends from the edges 
of the umbella a certain fpace, and ftretches 
over its inner fides. ‘This, when viewed 
with the lens, is found to be compofed of 
an immenfe number of carnous tranfverfal 
e parallel to each other, and clofely ad- 

hering 
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hering to the gelatinous fubftance of the 
umbella. On the a@ion of thefe tranfverfal 
fibres, and their relaxation, depends the 
whole play of the ofcillation. As often as. 
| they are fhortened, the portion of the um- 
bella to which they are attached is forced 
to contra& ; in confequence of which the 
fame contraction extends to the remainder 
of the umbella. ‘This produces the fyftole . 
of the medufa; from which we eafily un- 
derftand the nature of the diaftole, which 
-refults from the relaxation of the fame fibres. 
So long, therefore, as we take from the” 
umbella a part in which there are none of 
thefe mufcular fibrille, it will, when de-. 
I tached, have no ofcillation ; but this is not 
‘the cafe when it is united to a portion ‘of 
them, as I have fatisfied myfelf by obferva- 
| tion and experiment. When a circular piece 
of the medufa, which contained no carnous 
fibres, was cut out of the medufa, and, for 
the greater convenience and precifion in the 
experiment, laid on a dry table, it did not 
ofcillate; but it had this motion, and it 
Bi tinued for a long interval if it was fur- 
rounded 


( 224 ) 
rounded by thefe fibres: and, when the 


ring. which contained thefe fibres, and 


which, in the larger meduf®, is about the 


breadth of an inch, was laid alone on the 


table, it was curious to fee in what manner 
it became confiderably narrower at every 


fyftole. 


Thefe experiments led to others, which 
I fhall here defcribe. I cut, tranfverfely, 
the ring which contains the mufcular fibres 
into feveral pieces. Each of thefe pieces 
ofcillated ; and, in them, the play of the 
fibres in action was vifible in an extraor- 
dinary manner. From time to time they 
fuddenly became fhorter, and then the piece 


which. contained them became likewife — 


fhorter and thicker: a moment after, they 
returned to their former length, and the 
containing piece became thinner and longer. 
The motions of the cut pieces refembled 
thofe of a worm, which, as it glides along, 
firft lengthens and renders thin its body, 
and, afterward, fhortens and thickens it. 
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I detached, with a very fmall pair of 
Pincers, the mufcular membrane from a 
portion of the ring; when the ofcillation 
immediately ceafed ; as it likewife did if 
the fibres were only cut in feveral places. 


From thefe experiments I naturally con- 
“cluded : Firft, that the feat of the ofcillation 
is placed in the above-defcribed mufcular 
membrane: Secondly, that the gelatinous 
part of the umbella ofcillates from the im- 
mediate communication it has in the lower 
parts with this membrane: Thirdly, that 
‘the ofcillation does not ceafe though the 
medufz be transferred from their native ele- 
ment to the land. During twenty-four 
hours, fome of the largeft medufe, being 
laid in a dry place, did not ceafe to ofcillate, 
notwithftanding they had diffolved till they 
{carcely retained one third of their fubftance. 
Towards the expiration of this time, indeed, 
the ofcillation became feeble, flow, and in- 
terrupted. But, when it appeared to have 
entirely ceafed, it might frequently be re- 
newed by fri&ion, or punctures made in 
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the mufcular membrane of the umbellas 
Even when the gelatinous ring to which 
this membrane is clofely attached was taken 
out of the medufa and cut in pieces, every 
piece, by thefe means, might be made to 
refume, for fome time, its ofcillation; which, 
in fhort, only ceafed when the group of 
tranfverfe fibres was either dried up for want 
of moifture, or corrupted and deftroyed 
from excefs of it. 


This pertinacious continuation of motion 
in the medufe, when dying and fevered in 
pieces, may be thought an inconteftable 
proof that this motion is independent of the 
will of the animal, like the pulfation of the 
heart of a frog, tortoife, or ferpent, when 
taken out of the thorax of thofe crea- 
tures. I will not, however, venture abfo- 
lutely to affirm this. I have frequently 
obferved the fwimming medufae in the 
{hallows of the Strait of Mefflina. Some of 
them, after having, by their ofcillation, fuf- 
tained themfelves for fome time at the fur- 
face of the water, ceafed to ofcillate, and 

gradually — 
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gradually fank to the bottom by their own 
weight. There they remained motionlefs 
for a quarter of an hour, half an hour, or 
mote; when, refuming their ofcillation, 
they began, by degrees, to afcend, and rofe 
to the furface of the water. Other medufe, 
if the depth of the water were, for example, 
four feet, would fink in it two; and then, 
their ofcillation recommencing, return to the 
furface. Does not therefore the ceflation of 
this motion, and its renewal, in thefe circum- 
-{tances, appear to depend on the will of the 
animal ? I leave it to the enlightened reader. 
to form his own judgment, contenting my- 
| felf with a fimple and faithful narration of 
facts. 


I cannot omit to mention a motion of 
another kind which is obfervable in the long 
and fhort tentacula, and in the long and thin 

parts formed like inteftines, With refpect 
to the former, the motion in them may be 
better obferved when they are detached 
from the medufa than when they make a 
part of it. If therefore they are feparated 
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from the cavity of the umbella to which 
they are faftened, and laid in the palm of 
the hand, a flight motion is perceivable in 
them, which becomes much more fenfible 
in their membranous appendages, and con- 
tinues in the latter when divided from the 
tentacula. This motion, however, foon 
ceafes, though thefe parts fhould have been } 
feparated from the medufz that were moft 
vigorous and full of life. 


More durable, and likewife ftronger, is the 
motion in the parts formed like inteftines, 
which, as we have faid, compofe, as it were, 
four {mall fkeins of fibres fituated near the: 
lateral orifices of the umbella. If thefe are: 
left in the fame fituation, or taken out of the: 
animal, and laid dry on a table, or in the : 
fea water, they prefent the fame appearances} 
as the inteftines, for example, of a dog when: 
taken out of the living body and obferved.. 
We know that the inteftines for fomet 
time do not ceafe to exhibit the periftal-- 
tic motion, refembling that of worms or! 
{mall waves undulating from fide to fides 
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We know likewife, that when all motion 
has ceafed, it may be again, in fome degree, 
excited, at leaft for a certain time, by means 
of ftimuli. Similar motions I difcovered in 
the abovementioned parts, which, asI found 
them hollow within, and containing in their 
cavity an extremely liquid and delicate mat- 
ter, I do not greatly hefitate to believe to be 
true inteftines.. "The compofition, befides, 
of their coats, as alfo that of the trachex- 
form tubes, is of a different kind from that 
of the reft of the body. At leaft, when the 
latter is nearly confumed by diffolution, both | 
thefe kinds of fmall tubes ftill remain en- 
tire ; and in thofe which are formed like in- 
teftines, the vermicular motion ftill continues, 


Having thus defcribed the organization 
and motions of thefe medufe, it now re- 
mains to {peak of the fingular property they 
poflefs i in being phofphoric, and which was 
the primary objet of the prefent account. 


If in the beginning of the night we enter 
the Strait of Meflina in a low bark or boat, 
Q 3 coafting 
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coafting near the land, where the water ig 
perfectly calm,the medufe, which are ufually 
very numerous there, begin to fhine with a 
light, w which, as the darknefs increafes, ac- 
quires intenfity and extent; every medufa 


refembling a bright torch, that may be | 
feen for fome hundred paces 1 round; and. 


on approaching it, the brilliant phofphorus 
fhews the form of the body. This light, 
when the evening twilight is extin&, is of a 


lively white, which {trikes the eye even 


when the animal is five-and-thirty feet be- 
low the furface. As the medufa, by its 
ofcillation, transfers itfelf from place to 
place, fo the light is variable, and is ftronger 
in the fyftole than in the diaftole. _ Somes 


times it continues for a quarter of an hour, | 


half an hour, or more ; but at other times it 


fuddenly becomes IA and does. 


not re-appear till after a confiderable interval. 


This interruption of the light induced me to | 


fufpect that it might depend on the ofcilla- 


tion of the medufa, which remaining for © 
fome time fufpended, might likewife fufpend 
the phofphorefcence. Thus we know the : 
TE 1 little: 
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little phofphorus of the terreftrial flying 
| glow-worm is interrupted, being lighted up 
by every motion of the body, and extin- 
guifhed in the moments of reft. A fimilar 
alternation I likewife difcovered in the ma- 
tine glow-worm (Nereis marina Lin. ). 


It was not, however, very practicable to 
make fuch obfervations on the animal, while 
in the fea, as fhould afcertain the truth or 
| errorof this conjeAure. I therefore applied 
myfelf to examine the medufx in veffels 
filled with fea-water, in which they would 
remain alive feveral days if the water were 
frequently renewed and the veflels were 
large *. In thefe the phofphorefcence being 
not in the leaft inferior to that they poffeffed 
when in the fea, I could diftin&ly perceive, 
that fo long as the medufe uninterrupted- 
ly ofcillated the phofphorefcence continued, 
only that it wasmore vivid in the fyftolethan 
in the diaftole, as I had obferved in the fea. 


* This experiment, and thofe which follow, relative 
to the phofphorefcence of the medufz, were almoft all 
made in the night, and in the dark. 
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But when the ofcillation ceafed, either en 
tirely or at intervals, the phofphorus was fo 
enfeebled that, to inattentive eyes, it would 
appear entirely extin&, Of this the follow» 
ing fact is a proof: 


In the chamber in which I flept at Meffina, 
I had kept, for feveral days, a number of 
medufz in buckets filled with fea-water. In 
one of thefe, the water having been neglected 
to be changed, the medufz it contained had 
greatly fuffered, and no longer ofcillated 
when I returned to them, which was in the 
evening, foon after funfet. The phofphorus 
then no longer appeared, except when by 
handling the medufz they were made to 
ofcillate, for a fhort time. During three 
fucceflive hours, in that night, I remained 
in the fame chamber, fitting at a table to note 
down the obfervations I had made in the 
courfe of the day; and in that time, having 
twice caft my eyes on the bucket, I found it 
entirely dark, though the candle had been 
removed into another room. But rifing 
before day, and approaching the bucket, 

hich 
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which ftood in one corner of the chamber, 
in the dark, I perceived that the dying me- 
dufe ftill emitted a pale, indeed, but very 
apparent light, which I difcerned at fome 
diftance from the veflel,. and while it re- 
‘mained perfectly undifturbed, 


Tt was eafy to repeat this experiment on 
other medufze, and fuch a repetition was of 
importance. The refult was exactly the 
fame. I found likewife that the medufe 
| did not entirely ceafe to fhine till they were 
dead and began to putrefy. I therefore 
concluded that the phofphorefcence of thefe' 
animals cannot properly be faid to be inter- 
rupted; but that during the ofcillations it 
is flronger and more lively ; though a feeble 
light ftill continues in the intervals of reft, 
fo weak indeed that it cannot be difcerned 
unlefs the eye be cleared of the impreffions 
of light from furrounding objets, as was 
mine, when, after having flept in the dark 
room, I proceeded before day to make ob- 
fervations of this kind: a pra&ice which, 
taught by experience, I found very advan- 

tageous 
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tageous in feveral other experiments on the 
phofphorefcence of thefe PS which È 
{hall hereafter relate. 


If the medufe, inftead of being kept in 
their native water, are left in a dry place, 
the light continues very clearly difcernible, 
as long as the ofcillation lafts, that is to fay, 
for a fhort time ; but infenfibly decreafes in 
proportion to the diminution of that motion. 
The fame is equally obfervable when they 
are kept in the veficls. In this:cafe, likewife, 
the feeble light in the intervals between the 
ofcillations is difcoverable, 


With refpect to the medufe which were 
kept out of the water, a fact prefented itfelf 
to my obfervation, which, from its extraor- 
dinary nature, I fhould have fuppofed acci- 
dental, had not the fame refult followed on 
repeated trials. A medufa having been left 
two-and-twenty hours on a fheet of white 
paper had ceafed to live; the greater part 
of it was even diflolved into a liquor, and 
every lummous trace was become extin&. — 

A large 
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A large glafs full of well-water happening 
to ftand on the table, I, without any parti- 
cular intention, chanced to throw the me- 
dufa into-it, which dire@ly fank to the 
bottom, and remained there motionlels; but, 
to my great furprife, immediately fhone 
with fo bright a light that I was able to - 
read characters of a tolerable fize. The 

water at the fame time became very lumi- 
nous, and on immerfing my finger in it, it. 
was plainly difcernible. ‘Thinking that the 
fame would happen, and perhaps with more 
effect, if fea-water were ufed; I threw the 
well-water out of the glafs, and filled it with 
| fea-water. But no light was now vifible. I 
fubftituted frefh water for falt, and a beau~ 
tiful phofphorus again appeared. 


Analogous to this phenomenon, of which 
I am unable to affign the caufe, was the 
following: 


Another medufa which was dead, and 
had not been luminous for fome time, was 
lying, out of the water, in the window of 
my 


( 236 ) 

my chamber during the night, A flight 
rain chanced to fall, and every drop which 
fell on the dead medufa was changed into a 
brilliant fpangle, till. in a fhort time the 
medufa was ftudded all over with fuch fhin- 
ing points. I could produce no fuch effe& 
by fprinkling it with fea-water in imitation 
of rain. 


Hitherto we have principally confidered 
the light of the medufa as it prefents itfelf 
naturally ; we will now make fome obferva- 
tions on it as it is excited by art. ‘The mo- 
tion of the parts of the medufa not only will 
increafe its light, but rekindle it when it is 
apparently extin&. When they are brought 
from the fea to the veflels, their phofphoref- 
cence is extremely brilliant; and its inten. 
fity efpecially increafes if they are taken be- | 
tween the fingers and fhaken in the water, 
or when their body feels the preffure of the 
hand. In like manner, when the light is en- 
feebled by long continuance in the veflels, 
jt may be re-invigorated by friction. The 
effect is the fame when they are kept out of 
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| the water. When, therefore, all appearatice 
of light has vanifhed, it may be fuddenly 
reftored by the means above mentioned. | 
Thefe augmentations and revivings of the 
phofphorefcence, however, are tranfient, and 
continue but little longer than while the 
| fri@ion or agitation is applied. The re- 
appearance of the light, likewife, does not 
take place except when fome entirenefs in 
the parts of the animal is preferved ; other- 
wife the action of the hand or any other 
body is to no purpofe. » 


When the medufa is handled or rubbed 
in the water, the quality of phofphorefcence 
paffes into the latter ; which it likewife does 
when the animal is left immerfed in it, But 
this experiment fucceeds much better in freth 
than in falt water; as I have obferved that, 
other circumftances being equal, the bril- 
liancy of the former is nearly double that 
of the latter. We may, therefore, by means 
of thefe medufe, create artificial phof- 
phori. 


For 
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_ For this purpofe I employed well-watery 
as being more fuitable, and with it made 
feveral experiments deferving attention. In 
thirteen ounces of this water, contained in a 
cryftal glafs, I {queezed two large medufe, 
which had juft been taken out of the fea. — 
The water became fomewhat turbid, but at 
the fame time fo luminous, that it gave fuf- 
ficient light to.a whole room. After two- 
and-twenty minutes it began to grow feeble, 
and at the end of an hour and a half was 
entirely extinguifhed. Agitation, however,. 
then reftored it, in the fame manner as we 
have faid it revived the phofphorefcence of 
the meduf when it appeared to be extinct. 
If, therefore, the water in the glafs was 
ftirred with a ftick, or even with the finger, 
the brightnefs re-appeared, but was always 
feebler in proportion to the time elapfed. I 
obferved, likewife, that the greater the agi- 
tation of the water, the brighter was the 
phofphorefcence, which, however, when the 
water was no longer agitated, had only a 
momentary duration, as we have before ren 
marked of the medufe. 

Wher 
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When the water can no longer be excited 
to phofphorefcence by the motion of its 
parts, it may by the application of warmth. 
I made the experiments I have related, in a 
temperature of between 21 and 24 degrees 
of Reaumur’s thermometer (80° and 86° of 
_ Fahrenheit); and if in this temperature the 
water in the glaffes, though ftrongly fhaken, 
emitted no light, it became lucid when the 
thermometer rofe to 30° (100° of Fahr.) 
and ftill more vivid in a higher temperature, 
_ provided it was not too high, for then it 

entirely ceafed. ii 


I made this experiment with other liquors. 
befides water, and found feveral, which I 
had imagined unfuitable for fuch a purpofe, 
_ might be impregnated with the light of the 
medufa. Such, for example, was human 
urine, which, in the intenfity and duration of 
its phofphorefcence, was not inferior to frefh 
water. But the experiment fucceeded better 
In no fluid than cow’s milk. A fingle me- 
dufa, of a moderate fize, being prefled and 
fhaken in twentyoleven ounces of this mik, 

rendered 
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tendered it fo luminous that I could read the 
writing of a letter at three feet diftance. | 
The duration of this phofphorus was like- 
wife greater than that of the water. After 
eleven hours from the time I firft put the 
-medufa into it, it flill retained fome light; 
and when that ceafed, agitation reftored it, 
“as did warmth, when agitation alone became © 
‘ineffeQual. 


Repeating the experiment with the fame. 
milk, I poured it out of the glafs upon the | 
floor of the room, in order to obferve the 
appearance it might produce. While in the 
air, it exhibited a kind of very white and 
 fhining catara&, and, when it reached the 
ground, formed a little lake of light, at firft 
‘vivid, but which, in a few moments, grew 
feebler, and, in about five minutes, entirely 

difappeared. 


If the hand were immerfed in the phof- 
‘phorefcent milk, and drawn out again, it 
appeared elegantly filvered over; but this 
colour foon vanifhed; though it might be 

made 
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‘made to return for a moment by rubbing 


or warming the hand. This light not only 


| attached to the hand, but to cloths; as I 
‘perceived in a towel, one edge of which 
had touched the luminous milk. In this 


cafe, likewife, the re-appearance of the light 
might 


be obtained by rubbing or warming 
the cloths. © 


While employed in thefe experiments, I 


_obferved that throwing the milk againft any 


hard body would reftore its phofphorefcence 


when extinct. The fame milk, which emitted 
no light on the ftrongeft agitation within the 


veffel, when let fall upon the floor became 


‘luminous; and the more violent the blow, 
the brighter was the light. Thus, if by 


night this liquor was poured from a high 
window, while it was in the air it had no 
luminous appearance, but, as foon as it ftruck 


| the ground, fhone with a bright light; 


which, however, prefently grew feeble, and 


_ difappeared. 


Thefe appearances, it is to be obferved, 
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were not confined to milk exclufively of all 
other liquors : they were likewife exhibited 
by frefh water ; but the vividnefs and du- 


ration of the phofphorus were greater in the 


milk than in any other fluid with which I 


made the experiment. 


_ 


. portance, and endeavoured to refolve with 
every poffible attention, prefented itfelf in , 
the courfe of thefe enquiries—Does the 
phofphorus extend over the whole body of . 


the medufa, or only refide in certain parts? 


It was impoffible to attain the folution of 
this problem by obferving the animal when » 


{wimming in the fea.. Befides that the ten- 
tacula, from their fituation, are then, in part, 
covered by the umbella; the fpontaneous 


agitation of the medufa, and that which the i 
fea ufually has, only allowed me to difcern 
a globe of light. I could therefore only pro-.. 
fecute my enquiry on this fubje@ by exa- 


mining the medufe, kept in fea-water, in 


veffels' which I procured of glafs that I 


DURA be able to fee the whole body of the 
animal 


«SR sean red I congas A of im- 


% 
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| animal while it fhone in the dark. But at 
firft I did not obtain that fatisfaCory eluci- 
dation which I fought. 


A medufa taken freth out of the fea, and 
placed, full of life and vigoroufly ofcillating, 
in a veffel filled with freth fea-water, ap- 
peared luminous in every part; only that 


the light was more vivid in the large ten- 


tacula, and at the edges of the umbella. I 
was doubtful, however, whether the feebler 
brightnefs of the other parts was derived 
from thofe more refplendent, or whether - 
they had a weaker light of their own. I 
waited till the ofcillation had ceafed by the 
approaching death of the animal. We have 
already faid that even then fome light is dif- 
| cernible, provided our eyes be cleared from 
the light of all furrounding obje&s. My 
doubts now ier to be elucidated. 


When all motion. had entirely ceafed in 
the medufa, the edges of the umbella fhone 
feebly, while the other parts of it were quite. 
dark, and the larger tentacula fomewhat 
| hd more 
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more vividly than the edges. I fufpected, 
therefore, that the true feat of the phof- 
phorus was in thefe parts, and the facts I 


fhall now proceed to relate fatisfied me that | 


I was not miftaken; Ifthe umbella of a 
medufa, immediately after the animal 1s 
taken, be cut with a pair of fharp. fciffars, 
fo that the edges are feparated frall'i ina 
ring of about five or fix lines in breadth, 
and the finger be paffed over this ring, a 
phofphorefcence will be manifeft in every 
part that is touched. In like manner, if the 
ring be cut in pieces, every piece, on being 


touched, will become luminous, and con- © 


tinue fo for fome time. On the contrary, 
- the remainder of the umbella, deprived of 
the tentacula and its other appurtenances, 


though containing incomparably more of | 
| 


the fubftance of the animal than the ring, 


remains ‘totally dark, however it may be 


rubbed, prefled, cut, or ftimulated in any > 


other manner. 


It is to be obferved, that all that part of 


the ring which is phofphorefcent isinternally | 


covered. 


lr ds Do 

covered with the mufcular membrane which. 
we have before mentined. May not this, 
therefore, bethe caufe of the phofphorefcence, 
or at leaft concur to produce it? I have dif- 
covered that it is not; fince, if it be entirely 
taken away, the phofphorefcence continues 
as before: and I have alfo found that this 
light d spends on a fomewhat denfe and vifcid 
humour which moiftens and covers the bot- 
tom of the umbella, and which will be pre- 
fently defcribed more at length. 


But there is no part of the animal which 
fhines brighter than the largeft tentacula. 
Ifthefe are taken, either feparately or united © 
| together, between the fore finger and the 
thumb, and the two fingers are paffed over 
them from one end to the other, a line of 
very vivid licht is produced which continues 
fome feconds; and the experiment fucceeds 
in the fame manner when the tentacula are 
detached from the animal. It may be re- 
peated eight, ten, or even twelve times 
with equal fuccefs, except that the light 
continually becomes fainter, The reafon is 

| R 3 very 
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very evident. Here, as at the edges of the 
umbella, the phofphorus refides in the denfe 
and vifcid humour; which, by repeated 
friction, is carried away by the fingers, to 
which it adheres ; until at length the light 
entirely ceafes. The fame is true of the 
edges and the purfe attached to the internal 
upper part of the umbella; fince that likewife, 
when touched, has fome phofphorefcence, 
the furface of it being moiftened by the vifcid — 
humour. I made numerous and different - 
experiments of thefe animals, but I could 
find no other parts of them which poffeffed 
this luminous quality but thefe three: that 
is to fay, the large tentacula, in which it 
principally refides; the edges of the umbella, 
which are next with refpe& to the vividnels | 
of their light; and the purfe communicating _ 
. with that aperture of the umbella which is_ 
perhaps the mouth of the animal, and in 
which the light is feebleft. Thefe phof- 
phorefcences take place whether the animal 
be in or out of the fea-water; but they are 
moft vivid in the former cafe. 


That 
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That this humour, as far as can be difco- 
_ vered by our eyes, is the caufe of the light 
‘ in thefe medufe, is ftill more confirmed by 
the following facts: If either of the three 
parts above mentioned, but efpecially the 
larger tentacula, be rubbed between the 


fingers in the night-time, a portion of this 
humour will adhere to them, and the fin- 


gers become vividly phofphorefcent. If the 
roots of the tentacula be grafped in the 
hand, and it be drawn along to the ends of 
_ them, the whole palm will become luminous, 
and at the fame time clammy. If the fame 
action be repeated, the fame light will re- 
appear, as long as any portion of the vifcous 
matter fhall remain; but, when that is en- 
tirely exhaufted, the phofphorefcence will 
—ceafe. When I handled the remainder of 

the body of thefe animals, I found no vifcid 
matter adhere to my fingers, nor was any 
luminous appearance produced. If this 
humour be feraped off with a knife, and 
put into a a glafs filled with water or milk, 
and ftirred with the finger or a fpatula, 
both thofe fluids will become phofphoric ; 
ma Be 4 which 
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which they will not when the moifture ex- 
prefled from any other part of the medufa 
is mixed with them. It hence appears, that 
when the body of the medufa is fqueezed 
in any liquor, it is not every portion of it 
which communicates the luminous quality, 
but thofe parts only of.which we have been 
{peaking ; that is, the large tentacula, the 
purfe, and the edges of the umbella, .. It is 
neceflary, alfo, to this phofphorefcence, that 
thefe fhould be taken from a living medufa; 
or one that has very recently ceafed to live ; 
otherwife, as they will .be incapable of 
emitting light, they cannot communicate 


-' that property to other bodies. 


We may here remark the great difference 
there is between thefe medufe, and many 
others which I have obferved in other feas. — 
The latter are not phofphorefcent either 
living or recently dead, but only when they . 
corrupt and become foetid: thofe, on the | 
contrary, of which we now treat, produce, ~ 
as we have feen, effects entirely oppofite. 


From 
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From the obfervations and experiments 


| contained in this chapter, it is fufficiently 


evident that the liquor produced by the 
diffolution of the medufa is different from 
that which is phofphoric ; fince the former 

extends itfelf through, and penetrates, the 
| whole body of the medufa, and the latter 
has its refidence only in three particular 
parts. The following fats will briefly cor. 
roborate this proof : ‘When the tenacious 
liquor is expreffed from the larger tentacula, 
the phofphorefcence, as has been faid, en 
| tirely ceafes ; though another fluid ftill con- 
tinues to iffue from them till their entire 
diffolution. When thefe tentacula, alfo, are 
cut tranfverfely from a medufa recently 


taken, and confequently very luminous, the 
furface of the feCtion is dark, though abun- 
dance of moifture iflues fromit; and thelight — 
only appears on the furface which has not 
been cut, that is to fay, where the phofphoric 
moifture refides: they are therefore two 
different fubftances. It is true that, from 
want of the requifite means, I was not able 
to analyfe them chemically ; but the fenfe 

of 
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of tafting fufficiently difcriminated them, 
The liquor into which the phofphoric me- 
dufe are refolved is, as we have feen, very 
falt; which faltnefs it derives from the mu- 
riate of foda with which it abounds. It is 
not furprifing, therefore, that it is no other- 
wife difagreeable to the tate. But the 
phofphoric liquor has a very different effe&, , 
and is even painful to the delicate parts of 
the fkin if it accidentaliy touches them. My 
. curiofity twice induced me to tafte it with 
the tip of my tongue. The fenfation it ex+ 
cited was that of a burning fmart, which 
lafted more than a day. A fimilar fenfation, 
but much more painful, I experienced in 
my eye, from a drop of this liquor cafually 
flying ,into it. Even the back of the hand 
felt a flight pain when long applied to this 
animal, 


I muft not omit to notice, that the cx- 
citement of this troublefome pruritus is not 
confined to this phofphoric liquor, fince I 
have experienced. the fame fenfation on 
| touching medufe which were not phofpho- 
refcent 
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refcent in the Gulph of Spezia, as I have 
remarked in an Effay publihed in the Me- 
moirs of the Italian Society. We hence un- 
derftand why Ariftotle and Pliny called 
thefe mollufca /ea-nettles ; though it is cer- 
tain that fome fpecies of them are innocent; 
as thofe which were examined by the iluf- 
trious Reaumur, on the coaft of Poitou, and 
thofe which I met with in the Strait of 
Conftantinople and other places, 


A few more remarks only remain to 
nin the hiftory of thefe animals, I 
made the obfervations and experiments here 
defcribed, in OAober. The Strait of Mef- 
fina was then full of them, efpecially in the 
| vicinity of the Lazaretto, where the water. 
was calm. The parts of the fea which are 
the calmeft are moft frequented by them; 
at leaft it is certain that, however ftrongly 
the medufe ofcillate, they cannot refift the 
agitated waves, but are driven to the fhore 
by them, as I have feen in other parts of 
the fame Strait. At Meffina they are called 
bromi; and | was ailured by the failors that 

they 
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they are found there in all feafons. In my 
excurfions round the fhores of the Eolian 
ifles, I only faw two in the night-time in 
the channel of Vulcano, which I difcovered 
by their phofphorefcence, and found to be 
of the fame fpecies with thofe now de- 
feribed. At Lipari they are well known, 
. and called by the expreffive name of fea- 
candles (cardellieri di mare). 


I once, in the fame Strait, obferved one 
which had a {mall fih flicking to its tenta- 


I _ cula, being held by the vifcous liquor ; and 


the fifhermen affured me that this might 
be frequently feen. It feems probable, there- 
fore, that thefe fmall animals, and others 
fimilar, are the food of the medufe, and 
that the tentacula area kind of net in which 
they are taken by the aid of the vifcous li- 
quor, though they are likewife deftined for 
another ufe, as that of giving light. I find ; 
that this was the opinion of Pliny. 


_ I have fome fufpicion that thefe mollufca 
are hermaphrodites, or that every indivi- 
dual 
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dual is capable of propagating its fpecies with- 
out commerce with another, as is obfervable 
ofmany other marine animals of the clafs of 
vermes. This conjeQure I do not merely 
found on my never having obferved two 
| coupled together, but on the famenefs of orga= 
nization in all that I have examined, which 
‘were in number more than a hundred. The 
extreme tranfparency of their bodies afford- 
ed me an opportunity of obferving their in- 
ternal parts, and endeavouring to afcertain 
whether they were produced by eggs or 
foetufes; but with refpe& to this I could 
arrive at. no certainty. In fome of the 

larger fized, I could perceive, at a {mall dif- 
tance from the minute trachea-form tubes, 
numerous aggregates of globules, which I 
never difcovered in the fmaller medufz ; 
and in others, more corpulent, I obferved 
thefe globules ftill larger; which induced 


‘me to furmife that thefe globules might be. 


eggs. But the neceflity I was under of 
leaving Meffina, compelled me, much a- 
gainft my will, to defift from my enquiries 
on this fubje&. 
This 
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This new fpecies of medufa may be thus 
characterized —Medufa phofphorea orbiculas 
ris convexiufcula, margine fimbriato, fubtus 
quinque cavitatibus, tentaculis quatuor craf- 
fioribus centralibus, offo tenuioribus laterali» 
bus longioribus. 


Having thus defcribed one marine animal 
which emits light, I will conclude this chap- 
ter with mentioning another which is very 
fmall, but extremely numerous—I mean the 
fea-glow-worm. 


Signor Vianelli di Chiozza is well known 
to have been the firft naturalift who difco- 
vered one fpecies of them. He fhewed that 
the light which in the darkeft nights illumi- 
nates the Venetian Laguna, efpecially when 
the water is ftruck by the gondola’s oars, or 
any other body, proceeds from thefe mi- 
nute animals, which are immenfely nume- 
-rous in that lake. 


A light of the fame kind, n ta 
from the fame or a fimilar animated p nek 
dle 
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ple, I have obferved in the Mediterranean ; 
that part of it, at leaft, which wafhes the 


ealtern coaft of the territory of Genoa;. 


where, befides the marine glow-worm or 
fhining nereis of Vianelli, I difcovered five 


new fpecies *. 


| In the fea which furrounds the Eolian 
ifles I found no fuch animal phofphorus. In 
that of Sicily it was not wanting. In my 


‘voyage from Lipari to Meflina and Catania, 
and on my return to Lipari, I was three 
times obliged to pafs the night on the water. 


The fea was here fhallow, and the bottom 


‘abounded with fea-weeds. Thefe plants in 


the darknefs of the night fhone with fud- 


_ den and bright flafhes, which became more 


È 


«numerous when I moved them with the end 


of an oar, and induced me to fuppofe they 


contained marine glow-worms. Having 
- drawn up fome tufts of them from the bot- 


tom, I found, in fac, thefe animals at- 
tached to them; and that they were the 


. ® See the Memoirs of the Italian Society, t. ii. p. ii. ; 


caufe 
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‘caufe of their luminous appearance: That 
I might examine them more accurately, Ì 
carried them with me to Meflina and Li- 
pari, in veflels of fea-water; where, in a 
dark room, I detached the glow-worms from 
the fea-weed, cither by taking them off 
gently with my finger, as their light fhewed 
me the precife {pot where they were ; or by 
fhaking the leaves of the plant in the wa- 
ter, firft placing a cloth at the bottom of 
the veflel, upon which they fell, as they 
were fpecifically heavier than the fea-water. 
The cloth then appeared ftudded with lucid 
points, which were the glow-worms I wifh- 
ed to detach. Examining them with the 
lens, I found they were of two fpecies. 
But as they do not differ from thofe of the 
Gulph of Genoa, I fhall referve the de- 
{cription of them for the account I purpofe: 
to publifh of my voyage to Conftantinople, | 
to which I fall add the obfervations I 
made in the Mediterranean and the Adria- 
‘tic. It is evident, however, that the La- © 
guna of Venice is not the only place in 
which thefe phofphoric animals are found ; 


6 fince | 
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fince they are met with, likewife, in the fea 
of Genoa, that of Sicily, and, as will ap- 
pear in the work above mentioned, in the 
Archipelago, the Sea of Marmora, the Strait 
of Conftantinople, and the Black Sea. 


VOL, IV. S CHAP. 


| OTHER MOLLUSCA DISCOVERED IN THE 
SAME STRAIT. 


I. Defcription of a new fpecies of afcidia— 
The fea-water enters its body by tao aper- 
tures, a fuperior and inferior —When preff- 
ed between the fingers, the water iffues out 
in two fpouting fireams—This water in 
finuates itfelf into the internal part of the 
animal, without producing that fmall ver- 
tiginous current which the author obferved' 
in feveral other marine animals—Lvident' 
communication of one aperture with the 
other-—-The fuperior aperture feems to bes 
the mouth of the animal, and the inferiore 
the anus—No other motion obfervable int 
ibis marine worm but the opening andl 
fhutting of the two apertures—Ufual fizet 

and colour of the larger afcidia—Several 
minute animals Sometimes found adberingy 
: £00 
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to them —Their coriaceous fein like a fheath 
which defends the tender body of the animal 
— When deprived of this frin, the animal 
fill continues to draw in water through 
the apertures as before—S mall longitudinal 
and tranfoer fal mufeles, defi efigned to produce 
some minute motions, though not apparent 
while the coriaceous {Rin invefts the animal 
— Channel in the fhape of a pear, which 
communicates with the lower aperture— 
Semitranfparent veficles included in this 
channel, containing a central globule— 
Small aftidie frequently attached to the 
% larger awithout any internal communication 
| between them—A vifcous liquor the caufe 
of their adbefi fon —The generation of 
this fpecies of afcidia different from that 
of the polypi of Ti rembley — Conjeure 
that the globules contained in the veficles 
are the eggs or rudiments of this animal— 
Charaéters which fhew it to be fpecifically 
different from the tethyum of Bobadfth — 
Definition of this afcidia HI. Singular ten- 
taculated animal frequently found adberent 
to coral when fifbed up in the Strait of 
S 2 Meflina— 
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| Mefina—Its defcription—Species of fyftole 
and diaftole in the longitudinal fireak of 
the back—Frefb water a powerful potfon 
to it—Uncertain to what genus of mollufca 
it belongs —HMI. A branching e/chara, 
— «which feems not to have been hitherto de- 
_feribed, vegetating on corals and other pro- 
ductions of that part of the fea—lis manner 
of growing, and its poly ‘pi—Small verti- 
ginous current which the lotter produce in 
the water, by which the minute particles 
proper for their food are conveyed to the. 
mouth of the polypi—T his current occafion- 
ed by the motion of their arms—In what 
manner the pol vpi retire at pleasure, and’ 
remain flat at the bottom of their cells—. 
Their adbefion to the bottum of them—Po-- 
lypi which have ceafed to live in the oldi 
_ cells fucceeded by thofe produced in the news 
—Probable that the new cells and the new: 
polypi are the development of fome germi 
of an old polypus—T bis efchara character= 
ized—lV. Another fpecies of polypus founai 
in the channel of Meffina, in which thee 
circulation of the fluids is vifible —Detailea 
| defcription 
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defcription of thefe polypi and this cireula- 
 tton— Anomalies in the latter produced by 
various circumpances—In what tempera- 
ture thefe polypi will continue to live when 
out of the fea, and in what they die—No 
| appearance of an active principle in them 
produttive of the circulation of their juices 
—Confidered in itfelf, this circulation is as 
complete and perfe as it is obferved in 
animals that rank much higher in the feale 
of animality—Definition of this polypus, 
which bas been hitherto undeferibed— 
V. Obfervations on the motions of fome 
echini fpatagi (fea-urchins) found at the 
bottom of the Strait of Mefina—T, bey move 
from place to place, and fix themfelves at 
pleasure by means of their tentacula, not- 
withflanding the agitation of the fea-water 
—Singular manner in which the tentacula 
act to produce this motion—The Jpines do 
| not concur in producing this motion—) Veight 
“required to overcome the force of the ten- 
tacula which hold an echinus Jpatagus to 
the vertical fides of a glafs vefel-A glu- 
tinous matter which every tentaculum emits, 


; wr Ss the 
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the caufe of this frrong adbefion—Artifice 


which the echinus feems to ufe to free itfelf . 


eafily from its faftening—The tentacula 


always remain within ibe body when the | 


animal is out of the water—Little or no 


progreffive motion then obfervable in them 


from the agitation of the /pines. 


Is the furface of the Strait of Meffina pre- — : 
fented me with an interefting obje& in the 
‘ phofphorefcent meduf@e, its bottom afforded 


me equal pleafure and inftru€tion in the 
difcoveries I made of other new and curious 
animals. Thefe were brought up in the 


nets which detach the coral from the fub- 
aqueous rocks; a fihery of which I fhall ‘ 


prefently treat more at length. 


“I The firft which I fhall defcribe is a 


fpecies of the afcidia, hitherto not noticed, 


to my knowledge, by any author. The . 
genus is thus defined by Linneus—Corpus ; 


fixum, terettufculum, vaginans. Apertura | 


bine ad fummitatem ; altera bumiliore. 


Its 
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Its form and natural dimenfions are re- 
prefented in Plate X. Fig. I; with two {mall 
afcidiz attached to the larger. This afcidia 
is never found erratic in the fea; but always 
with the hinder extremity rooted, either 
immediately to the rocks, or to fome ftone 
«or ether hard body (Fig. ead. G). The upper 
extremity branches out in two obtufe pro- | 
je@ing beaks; the one thicker and higher, 
and the other thinner and lower; both of 
| which have in the middle an aperture, R. S. 
which is fhut when the animal is taken out 
of the water, but gradually opens and re- 
mains open, as it appears in Fig. II. M. N. 
_ as eften as it is fuddenly put into a veffel of 
fea-water, if we wait till all agitation in it 
has ceafed. ‘he upper aperture then ap- 
pears much larger than the lower; the former 
having the figure of a ftar, with eight rays, © 

and the latter that of a leffer ftar with feven 
rays. When the veflèl containing it is fhak- 
en, the afcidia clofes the two apertures, but 
quicker than it opened them; and it is ob- 
. fervable that they both clofe or open at the 
fame time. | 

5 4. There 
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There are fome marine mollufca, as cer- 
tain fpecies of the holothuria, which, on. 
being only taken into the hand, fpout out 
the water they had imbibed in a ftream. 
The prefent afcidia receives it by two aper- 
tures, and, in a certain manner, is fatùrated — 
with it; but it does not eje& it when it is 
gently handled. To caufe this ejection it 
muft be preffed between the fingers; when 
it fpiris out the water, forming two thin 
jets or ftreams in the air. It may in this 
manner be emptied, in which cafe it fhrivels 
‘and driesup. But on being put again into 
the water, it re-opens the clofed apertures, 
again fills itfelf, and becomes round as 
before. 


In my various excurfions om the fea, I 
have obferved that it contains many animals 
which, abforbing the water by their mouth, 
produce a fmall vertiginous current, that 
‘runs into it.. The animal in queftion has 
not this power. The water enters it almoft 
infenfibly by occupying gradually the in- 
ternal {pace which was empty. ‘This I per- 

ceived 
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ceived by making ufe of the lens, but more 
diftin@ly by tingeing the fea-water with 
cochineal, as the animal will live feveral 
hours in this water without any apparent 
injury. The red particles of the tin@ure 
will then be feen flowly to enter the two 
_ apertures with the water, gradually filling 
the vacuity of the animal, without the ap- 
pearance of a current of any kind. After 
fome time the flow motion of the particles 
ceafess that is, when the internal cavity is 
completely filled with the coloured water, 


| which I could caufe to iffue from the aper- 


tures at pleafure, by prefling the afcidia be» 
tween my fingers. 


If, when all the water is thus brought out 
of the afcidia, the animal be immerfed in 
that contained in a vetlel, in fuch a manner 
that only one of the apertures be under 
| water, it will fill itfelf completely by that, 
whether it be the upper or the lower. It 
is evident from this, that there is a com» 
munication between the two apertures; of 
which I alfo had another proof equally de- 

monftrative, 
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monftrative, in the air which iflued from the 
lefler aperture, and which, by means of a 
{mall tube, I could, without force, caufe to 
pais into the greater, and vice ver/a. When, 
befides, I kept one of the apertures clofed 
while I blew.into the other, the animal 
{welled like a bag, and the air found no > 
vent. 


It appears therefore certain, that the upper 
aperture is the mouth of the animal, and the 
lower the anus. In fa&, by the latter I 
have frequently feen the afcidie difcharge 
matters which had all the appearance of 
being excrementitious, This lower orifice, 
likewife, communicates with another chan- 
nel, or organ, as we fhall fee prefently. 


Except flowly clofing and opening thefe 
two apertures, this fpecies of afcidia feems to 
have no kind of motion; not even when 
irritated by punctures, cutting, or any other 
violence. 


The largeft are more than two inches in 
length, , 


i 
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length, and above one in breadth. Their 
- fize is different according to their age, fo 
that fome very young ones are not more — 
than two lines in length. They are all of 
a femi-tranfparent cinereous azure colour, 
fomewhat refembling that of the common 
calcedony. The fkin externally is rather. 
finooth, but foon becomes rough from the 
numerous fmall fea-fnails which faften to 
the back and fides; a fingle afcidia fre- 
‘quently carrying on it a great number of 
other animals. | 


If this fkin be cut longitudinally without 
injury to the internal part of the animal, 
it will be found refifting and coriaceous ; 
and appear to be only a cafe which fheaths 
and defends the tender body of the afcidia. 
It is eafy to detach it from the back, without 
lacerating it ; fince, except in the parts near 
| the two apertures, where it adheres rather 
clofely, itis almoft loofe. 


In Fig. III. this coriaceous fkin, cut lon- 
gitudinally, is reprefented entire, and fland- 
ing 
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ing upright, from its firmnefs and elafticity. 
Fig. IV. exhibits the animal deprived of 

this fkin, in which appear the two obtufe 
- Beaks, and the two radiated apertures. 


The animal, when thus naked, is tender, 
and almoft gelatinous; but, which may ex- — 
cite furprife, even in this ftate it does not 
defift, when under water, from opening the . 
apertures and filling itfelf with that fluid, 
when it is empty. Its colour is a delicate 
white, but, near the larger aperture, fprinkled 
with red fpots. On holding it up to the light, 
we perceive two feries of innumerable threads, 
the one running lengthwife, the other tranf- 
verfely ; which threads may be rendered 
very vifible, either by putting the animal 
into brandy, or by inflating it, and caufing 
it to fwell beyond its natural dimenfions. 


(Fig. V.) 


On examining thefe threads, I difcovered 
that they were fo many minute mufcles, 
which, interfecting each other, formed qua- 
drangular fpaces in the middle ; and were 
5 defigned 
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defigned by Nature, the longitudinal to 
fhorten by their ation the length of the 
body, and the tranfverfal to contra& the 
breadth. In fact this double motion, though 
{mall, is vifible in the denudated afcidia ; - 
-though it is not difcernible when the animal 
is clothed in its coriaceous integument.. 
Around the two apertures the threads or 
mufcles have a circular dire&ion to clofe 
them at the will of the animal. This is 
reprefented in Fig. V. In it likewife are 
expreffed a number of black lines in direc- 
tions entirely irregular, and which interfect, 
and form anaftomofes in feveral points, fuch 
as we fometimes fee in the branches of the 
Vis nobilis (the red coral). Thefe reprefent 
_ fmall bands or fibres which interfe& the — 
two rows of mufcles, and the ufe of which 
I have not been able to difcover. 


If the animal, when deprived of the aori- 
. aceous fkin, be rendered fhrivelled and lax 
by its water being exhaufted, and then 
gently inflated with air; there will be 
difcovered in its internal part a canal, fhaped 


at 
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at the bottom like'a pear, and correfpondin:? 
to the ‘lower part ‘of the afcidia. -This ca- 
nal, as it afcends, becomes fmaller, and, 
after having made two’deflections, ends in 
the lower aperture. (Fig. VI. F. G. H.) 


If this canal be lightly preffed at the bafe, 
or in the middle, there iffues from the 
lower aperture, which is its orifice, a kind of 
granulated matter, which, viewed with the 
microfcope, appears to be an ageregate of 
femitranfparent veficles, each ineluding a 
central globule of a yellowifh colour. Both 
the veficles and globules are of fo delicate a 
conftruction that they are diflolved and des 
ftroyed by the flighteft touch (Fig. VII.) Exa 
cept this canal, another which forms a com- 
munication between the two apertures, and 
which may be feen on opening the animal, 
and that double feries of mufcles enveloped 
in part by the irregular bands or fibres; all 
the reft of the animal appears fo mucous 
and fimilar, that I was unable to difcover 
any other vifcus or characterized part of 
organization. 

But 
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But what opinionfhall we form of the | 

globules contained in thofe tranfparent vefi. 
cles è. That they are poflibly eggs or fraall 
foctufes of this fpecies of afcidia? Before I 
proceed to explain what 1 think; or-tather 
what I conjecture, relative to them, we will 
turn. our attention, for’ a moment, to the 
{mall afcidiz which are, frequently found 
adhering to the large ones: In \Fig. I. and 
II. the references B. C. point out two of 
thefe {mall ones adhering to the larger af- 
cidia, in the manner-méntioned at the be» — 
ginning of the chapter. The fecond (C) is 
attached to it entirely ; the firft (B) adheres 
in part to the marine concretion in which 
the mother-afcidia is planted. Both the 
{mall ones perfe@ly refemble the adult afci- 
diz, not only in their apertures, but in the 
ret of the body, and the internal parts; 
containing even veficles and globules, though 
fmaller in proportion. There are allo many 
as {mall as thefe, and indeed fmaller, which 
are entirely folitary, and affixed to the fub- 
aqueous rocks. But I rather chofe to con- 
fine my obfervations to thofe afcidie which 
6: grow 
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grow and develop themfelves. on the latger’, 
in order to difcover what connection the 
former have with the latter. 1 foon’ per- 
ceived that they have rio internal communi- 
cation, but that all their connection is in 
the coriaceous {kin.. This is evidently feen 
in Fig. IH. reprefenting the fkin detached 
from the animal,-with the fmaller afcidiz 
adhering to it as before, without the leaft 
injury or alteration. I found, likewife, that 
they might be feparated from the larger af- 
.cidie, without hurting the coriaceous fkin ; 
and it is evident that they are only faftened, 
«and as it were glued by a kind of vifcous 
juice which always moiftens thefe afcidize in 
their early age, and by means of which, as 
was before remarked, other minute animals 
are frequently ftuck to them. 


Thefe. obfervations prove that this fpecies 
of afcidia is not generated in the fame man- 
ner with the polypi of Trembley (Hydra 
viridis, fufca, grifea. Linn.) though at firft 
.view it might feem fo to be from the 
{maller polypi pullulating on the larger. It 


is 
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is well ‘known that the former are a con- 
tinuation of the body of the latter; which 
is not the cafe in thefe afcidia. I, how- 
ever, incline to believe that thefe microfcopic 
globules, contained in veficles, are the eggs 
or rudiments of the animal: ; and that, on 
their iffuing from the canal above defcribed, 
they remain attached to the body of the 
mother-afcidia, where they develop and 
grow; and that they do the fame on any 
other folid marine bedies ‘on which they 
may chance to fall. ‘ This idea, however, I 
only offer as a conjecture, leaving to others 
| who may be more fortunate in their enquiries 
to prove it true, or fhew it to be an error. 


On comparing this afcidia with the vari- 
ous fpecies of that genus already defcribed, 
that which feems to have the greateft refem- 
blance to it is the Tethyum of Bohadfch, 
which he has thus defined, “ Tethyum cori 
aceum, afperum, coccineum, organorum ori if 
ciis fetis exiguis munitis*° Yt was placed 
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by Linneus in the genus of Afcidia, with 


this definition“ A/cidia fcabra tuberculis 


\ceccineisì’ But if this animal. has fome, re- 
femblance to mine, it differs, at.the fame 
time, in feveral fpecific characters. _Omit- 
ting that the afcidia of Bohadfch is always 
much larger, that it is of a fcarlet colour, 


and that the thin fkin which invefts it is 


rough and fcabrous ; it is to be obferved, 

that the upper aperture refembles a_crofs, 

that the lower is of a triangular figure, and 

that the edges of both are furnifhed with 

minute, briftles ; all characters not found in 
that of which we treat. 


It may be thus defined—//cidra coriacea 


levis fubdiaphana, apertura Superiore oéfo- 


gona, humiliore beptagona. 


II. When coral is drawn-up from the 
bottom of the fea, and immediately thrown 


into its native water, referved in fome vef- | 


fel, we frequently find on its branches an 


animal which, from its ftrange and fingular _ 


form, :merits.a moment’s confideration. «It 


_ 19 
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is delineated in Plate X. Fig. VIII, except 
only that it is reprefented fomewhat larger 
than life, to render it more diftin& to the 
eye: The head (M.) is enlarged on both 
fides, and the mouth is placed in the under 
part of it. It has eleven lateral tentacula, : 
five on the left, and fix on the right fide; 
nor muft we imagine that the fixth tenta- 
culum is wanting on the left fide; fince 
out of thirteen individuals that I examined, 
I did not find one of a different conforma- 
tion. ‘The two anterior tentacula (H. I.) 
the animal can at pleafure draw in, as {nails 
do their antenne, and conceal them in two 
hollow fheaths X. Z. It can alfo pufh them 
forth at pleafure. The other nine remain 
always in the fame pofition, or that in which 
they are deiineated, even when the animal 
moves. Seven of them are tridentated 
(O, R, T, V, L, Q, S,) and two quadriden- 
| tated, (P. N.) The lower extremity of the 

animal terminates in a point (Y). When 
_firft taken out of the water the body is co- 
vered with a vifcofity which attaches to the 
fingers, and forms fmall threads like thofe 
“a 13 I caufed 
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caufed by fnails. The fubftance of the 
animal fomewhat refembles flefh. It is of a 
cinereous yellowifh colour. Along the back 
there is a ftreak of a lighter colour, which 
has a regular motion of contraction and di- 
latation ; and which I fufpeé to be the heart, 
or fome analogous organ, fuch as that which. 
is obferved in the back of caterpillars and 
various other infe@&s. It does not fwim, , 
but crawls on the branches of coral, or other 
fubaqueous body, after the manner of feve- 
ral other terreftrial and aquatic worms. The 
part under the body, which we may there- 
fore call the feet, has a great analogy with 
the fame part in fnails. Though not formed: 
to fwim, it can rife to the furface of the 
water by inflating its body. 


When taken out of the water it does not 
die very foon; but its death quickly follows : 
whenit isput into frefh water; as is the nature 
gf many marine animals, to which, as I have 
repeatedly found, in many experiments, frefh 
water is a deadly poifon, which even has the 
power, in fome inftances, of relaxing and 
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deftroying their members in a few mo- 
ments. © 


I am compelled to leave the hiftory of 
this curious animal incomplete, fince I had 
not time to make the obfervations on it that 
I could have wifhed. But in what genus of 
the clafs of vermes fhall we place it? The 
mollufca which feem to have the greateft 
affinity with it are the limaces, and the do- 
rides. But the charateriftics of thefe two 
genera are not fuitable to the prefent worm, 
as may be feen by confulting Linnaeus. Shall 
we then confider it as conftituting a new ge- 
nus? Ileave this queftion to be decided by 
{uch of my readers as are verfed in this part 
of natural fcience; and proceed to defcribe 
another kind of animals which are very 
numerous at the bottom of the Strait of 
Mefiina. 


III. It is known that the efchare are thin 
crufts, having roots, and for .the moft part 
calcareous, formed of feveral rows of fmall 
cells, at the bottom of which are implanted 
very minute polypi, furnithed with filament- 
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ous arms. Thefe cells increafe in number 
by new ones forming at their edges. Several 
authors, both ancient and modern, have 
written of thefe efchare; and fince Linnzus, 
this genus of lithophyta has been enlarged, 
with the addition of feveral new fpecies, by 
M. Pallas; the greater part of which, how- 
ever, have been defcribed from the dead 
fpecimens of mufeums, and not from the 
living efchare of the fea. Yet notwith- 
ftanding thefe difcoveries, fo abundant are 
thefe marine productions, that it will not be 
difficult to find fome that have all the cha- 
racters of novelty. Such, I flatter myfelf, is 
that which grows on corals and other pro- 
duétions, both animate and inanimate, of 
that part of the fea. At firft it is a fimple 
fhoot, but afterwards multiplies and extends 
its branches, until it covers the bodies on 
which it-has taken root. ‘This efchara is 
reprefented in Plate X. Fig. IX. nearly in 
its earlieft ftate, as feen through a micro- 
fcope, when it begins to put forth its fir@ 
fhoots ona branch of coral. It is formed of 
{mall cells, fomewhat flat and oval, mem» 
branofo-calcareous, each of which has inthe | 


upper 
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upper part a round beak or mouth, with a 
dongitudinal proje@ion under it. I may fay 
that this produGion was in part: gene- 
rated under.my eyes, as | kept it in a fmall 
vetlel full of fea-water, which I was careful 
ee to change. 


At rt there was only the {mall trunk or _ 
ftem A.D. formed of four cellules ‘A, B, 
€,D, each containing its polypus, It after- 
wards grew upwards, and alfo fhot out two | 
lateral branches DO, EM. The polypi of 
the four lower cells died, and fix others 
were produced ; two at S, X, in the length- 
ened part of the trunk, and four, I, L, Z, V, 
in the two branches. I have obferved in 
this efehara, and in feveral others, that it 
appears to be a conftant law of nature, that 
_the older cells fhall lofe their inhabitants, and 
the new ones acquire them; only that the | 
latter have them not fo oi or at leaft 
they are not fo foon perceivable in them. 
Thus, at the time the fix polypi above 
mentioned appeared, they were not perceive 
able in the four upper cells O, H,P,M. 
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| This efchara afterwards put. forth other 
branches, which,.were: followed by others, 


till it had produced a thick and crowded | 


clufter of them.’ Ihave not given the fi- 
gure of this clufter; that which I have given 
being, I doubt not, fufficient to affift the ima- 
gination of the reader to form an idea of it, 
This efchara is an extremely thin cruft; and, 
being calcareous, the nitric acid, though 
diluted; with water, diffolves it-almoft in an 
inftant, with a fenfible effervefcence. | 


But let us turn our. attention to the po- 
lypi, which form the moft interefting part 
of this marine production. 


If a piece of the efchara be put into the 
hollow of a watch-glafs, with fome fea- 
water, and viewed with a microfcope, taking 
care that the water be not fhaken, the polypi 


will be feen to come out from their cellules, — 


like minute cylinders, with their arms dif- 


played at the top. Fig. IX. reprefents fix 


of thefe polypi. The arms of every poly- | 


pus are in number at leaft twelve, and form 


a kind 
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akind of inverted bell, which, by a continual 
agitation, produces a {mall vertiginous mo- 
| tion in the water, that caufes it to run tothe 
narrow part of the bell, where is the mouth 
of the animal, which receives the water, and 
the particles fwimming in it, from which it 
may choofe thofe proper for nourifhment. 
A fimilar action, as 1 have frequently, ex- 
perienced, is exercifed by innumerable other 
marine animals, which are deftined by na- 
ture to remain fixed in the fame place. As 
they are unable to go in queft of their ne-— 
_ ceffary aliment ; by means of their arms, or 
other analogous organs, they caufe their prey 
to come to them. 


If the water be fhaken, by accident of 
purpofely, the polypi immediately clofe their 
arms, retire into their cells, by a round orifice 
they have at the top, and there lie flat till 
the water is again at reft; when they again 
come out, put forth their arms, and caufe the 
little whirlpool, as before. Frequently, like- 
wife, they fuddenly retire into their houfe, 
when the water, to all appearance, is calm. 

2 The 
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The tranfparency of the cells enables us to — 
view the polypi within them. They lie 
bent like a bow, with their arms grouped 
together, and are the more eafily difcernible, 
as their bodies have a flightly yellowith tinge. 
While they remain within the cell they may, 
likewife, fometimes, be obferved to move. 
‘Though | have not been able to perceive with 
certainty that they are attached to the cell 
by the lower part of the body, I have little 
doubt but they are ; from that part of their 
body always remaining in conta@& with one 
point of the cell, whether the polypus comes 
out, retires into, or moves itfelf within, the 
cell. 


After fome days the polypi no more come 
out of their cells, but ftill continue to have 
motion; and a longer time having elapfed, 
they ceafe to live, and their carcafes may be 
feen in the cells half confumed. In the 
mean time, new cells fhoot out, with new 
polypi, at firft motionlefs, but which foon 
begin to move, and afterwards come out of 
their cells, and form, like the others, fmall 

vortices 
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vortices by the agitation of their arms. By 
infpecting Fig. IX. we may fee that every 


~ new cell is- attached to an old one a little 


above the aperture by which the polypus 
comes out; nor can | entertain the leaft doubt 


but the new cell and the polypus it contains 


derive their origin from a germ or rudiment 


| proceeding from the old polypus, though 
‘ thefe germs, from their extreme minutenefs, 
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are not difcernible by the eye, even with 
the affiftance of the lens. 


This efchara may be thus characterifed : 
Efchara membranaceo-calcarea, ramofa cel- 


lulis ovatis fubcompreffis, facie una porofis, 
polypis retrattilidus. 


IV. The animal I fhall next defcribe con- 
firms a difcovery I made in 1786, in the 
Strait of Conftantinople, where, while pro- 
fecuting my enquiries relative to a variety of 
inftru@ive objects, and particularly the nature 
and properties of the animals produced at 
the bottom of that fea, I difcovered the cir- 
culation of the fluids in various polypi. 

This 
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This circulation was feen by many intelli- 
gent perfons, and among them by the Che- 
valier Zulian, the Venetian Ambaffador at 
Conftantinople, with whom I had the ho- 
nour to refide, and who, as he himfelf pof- 
fefles extenfive learning, and liberally patron- 
izes the fciences, gave me his affiftance in 
my o —* enquiries during my ftay | 
there. 


The circulation of the fluids obferved in 
feveral polypi of the Strait of Conftantino- 
ple, is confirmed by a polypus found in the 
Strait of Meflina. While fithing in this 
Strait, I found, among other fubftances, fome 
leaves of marine plants, a fragment of one 
of which having a kind of down on its edge, 
attracted my attention. On putting it into 
a concave glafs filled with fea-water, I dif 
covered it to be a receptacle of polypi. 
They are reprefented as they appeared to 
the eye, and of the natural fize, in Fig, X. 
in which A 5, is the fragment of the ma- 
rine plant, with the two fides covered with 
a multitude of minute polypi. We perceive 

that, 
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that, except the three branching ones, M, 
_N, O, all the other polypi are fingle, and | 
that every one is attached, by a long leg or 
ftalk, to the fragment of the plant A B. 


But the form and organization of thefe 
“minute animals cannot be conveniently ob- 
ferved without a lens of a confiderable mag- 
nifying power. Fig. XI. reprefents one of 
them as it appears when viewed with a mi- 
erofcope while ftill attached to the marine 
plant. It appears, however, that this ad- 
| hefion is not in confequence of {mall roots 
or fibres, but that the foot or ftem is imme» 
diately faftened to the plant. This ftem in — 
the upper part enlarges into a pear-fhaped 
body, R, E, M, S, which I fhall call the 
bell, from the cavity or bafe of which, 
M, E, arifes a fomewhat flattened globule 
having in the centre an orifice N, which, 
as we fhall foon fee, is the mouth of the 
polypus.. Under this globule, and at the 
bafe of the bell, iffue the arms of the ani- 
mal, which terminate in fharp points, and 
are fifteen in number, though in polypi of 

this 
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this fpecies they are fometimes more and 
fometimes fewer. 


Thefe polypi can draw their arms and 
the globule into the bell, which they do 
when the water is fhaken, or when they are 
touched; but the reft of the body and the 
ftem are entirely without motion. 


The arms, as they now appear, are ina 
ftate of reft and ina€tion ; but the animal can 
at pleafure, like the polypi of the efchara, 
create in the water a fmall vortex running 
towards its mouth. To be convinced 
that the fmall aperture N is this organ, 
it is fufficient to place it in fuch a manner 
that the eye may look perpendicularly down 
it at the time the fmall whirlpool is in 
action. We then fee that the polypus en- 
larges, contra&s, fhuts and opens it; and 
that the {mall particles brought by the vor- 
tex enter into it, and defcend through a mi- 
nute continued canal; as may be difcerned 
much more diftin&ly if the water be tinged 
with any colour. In confequence, likewife, 
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of the different motions of the mouth, the 
fmall button or globule, in the top of which | 
it is placed, affumes different forms. 


The polypi reprefented in Fig. X. were 
the firft I obferved, but not the only ones, 
| fince I afterwards found many more of the. 
fame fpecies on different branches of fucus. 
The largeft were four lines in length, and the 
{malleft half a line ; but the latter, in water 
frequently renewed, foon grew to the fize 
of the former. Their white colour renders 
| them eafily diftinguifhable by the eye from 
the bodies to which they are attached; 
and, whén viewed through a lens, they are 
found to be tranfparent. This tranfparence 


enabled me to fee the circulation of their 
fluids. 


Along the foot or ftem of every polypus 
(Fig. XI.) we fee a {mall column or chain 
of particles which extend upwards to the 
extremity of the bell. At firft, I thought 
that thefe atoms made a part of the organi- 
zation of the animal; but I afterwards found 

that 
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that they were not fixed but moveable, and 
defigned for the fame funtion with the red 
globules of the blood in animals of a fupe- 
rior order. ‘The following is the method 
adopted by Nature in the motion of thefe 
minute particles. Every five or fix minutes 
they afcended rapidly from the bottom of the 
ftem, and penetrated longitudinally through 
the middle of the bell M, E, R, S. In the 
mean time, the number of them in the ftem. 
diminifhed, until, at length, very fewremained 
there, the greater part having paffed into 
the bell; where they were all in motion, 
producing a kind of effervefcence, which 
continued fome feconds. They afterwards 
returned, by the way they had afcended, to 
the lower extremity of the ftem; where 
they remained at reft for a fhort interval ; 
and during this interval it was that I firft 
faw them, and took them for a folid part 
of the animal. They foon, however, re- | 
fumed their former motion, afcending 
through the ftem, and collecting in the 
bell; where the inteftine ebullition again 
took place, till the current again defcended 

to 
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to the bottom of the ftem, when the fame 
‘alternation of: reft and motion fucceeded. 
Thus: the mafs of thefe particles moved re- 
_ gularly and conftantly in the polypi, which 
It could not: have done unlefs we fuppofe a 
‘canal or longitudinal veflel, though the 
tranfparency. of the polypi prevented its 
cavity being difcernible. 


i feveral dozens of thefe polypi, of 
different fizes, which I examined, there was 
not one that did not exhibit this fpecies of 
circulation. This, when the animal was in : 
| full life and vigour, that is, when it was jut 
taken out of the water, was extremely re- 
gular, and fuch as I have defcribed it; but 
it altered, ‘more or lefs, when the polypus 
began to fluffer by being kept in water not 
frequently renewed. ‘The motion of the 
| particles then either ceafed in the middle of 
their courfe, without recommencing ; or, 
after an interval, began again with difficulty, 
and lafted only a fhort time; or; if it con- 
tinued regularly, it was extremely flow. 
“How much do thefe appearances of dif- 
È VoL. IV. U | turbed 
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‘turbed funétions correfpond with thofe of 
a languid circulation, which I have obferved 
and defcribed in certain animals, both: of a 
‘cold and warm temperature *! It is, how- 
ever, to be obferved, that this circulation 
‘was more diftinély vifible when the polypi 
‘were viewed on one fide, than when feen 
on the other; fince, in the latter cafe, ‘the — 
alimentary canal which runs through the 
lem, being more or lefs filled with fubtle 
matters taken in by the polypus, thefe mat- 
rers fomewhat obfcura the view of the cir- 

‘culating particles in that’ place. : 


I had ‘the curiofity ‘to cut the fem of 
fome of thefe polypi tranfverfely, andto put 
“others into freth-water while alive; atten- 
tively obferving the refuits. In the former. 
cafe the particles, which here petform the 
office of blood, ceafing their periodical mo-. 
‘tion, iffued from the incifion, in the fame 


-* Fenomeni della Circolazione confiderata nel giro 


univerfale. del vafi 
eonfidered with. Sopra to the whole circuit of the. 


wellele. 
man ner 
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manner as the blood flows from a veflel 
that is perforated or cut. In the latter, the 
circulation fuddenly ceafed, the arms became 
languid and faint, and the body of the po- 
iypus foon fuffered diffolution. 


I made another experiment, by putting 
them in fea-water of the temperature of 
38° (118 of Fahr.), confequently in a heat 
much greater than that they experience in 
the fea. ‘They all died almoft inftantly. But 
we muft not be furprifed at this, as the 
greater part of animals that live in the 
fea could not long have furvived them in 
the fame heat. Thefe polypi, however, 
continued to live in water kept in veflels, 
when the temperature of the atmofphere 
was 21° (80° of Fahr.) though a much 
greater heat than that of the fea, in which 
they grow and multiply. | 


But what efficient principle is the caufe 
of this circulation? What force determines 
the particles to move fwiftly along the ftem 
of the polypi ang pafs into the bell? and what 
U2 ether 
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other force obliges them to take the oppo- 


fite courfe ? We cannot here have recourfe . 


to the idea of a heart, or any analogous or- 
gan, fuch as, for example, the great artery 
which runs juft below the fkin along the 
back of many infects and worms, which, 


by its fyftole, vifibly impels the blood from 


| the pofterior to the anterior part of thofe 


animals; at leaft I never could difcover any 


thing fimilar in the body of thefe ‘ polypt. 
We can only fuppofe, at the utmoft, that 
the fides of the bell, diftended. more than 
ufual by the influx of the particles, on re- 
fioring themfelves by their clafticity, may 
compel the particles to return into the ftem, 


where they find lefs refiftance ; and that the 


bottom of the: ftem ‘being, in-hike manner, 


enlarged by the’ great quantity of thele par-. 


ticles, may at length contract by its natural 
force, and drive them into thesupper parts. 
But this hypothefis is not only unfupported 


‘by proof, but infufficient to explain the. 


phenomena. From want of data, therefore, _ 


‘Jam ‘compelled to leave the problem un- 


i folved. 


It 
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It may, perhaps, be objcAed that the 
motion I have defcribed in thefe polypi is 
not truly and rigoroufly a circulation, the 

particles continually paffing and returning 
within the fame veffel ; whereas a real cir- 
culation fuppofes a double fyftem of veflels, 
fome of which convey the fanguineous 
fluid from the centre to the extremities of 
the body, while others recondu& it from 
thofe extremities to the centre. 


I muft obferve, however, that this idea 
is derived from the animals we call perfect ; 
but it does not hence follow that the circu- 
lation in the lefs perfe& may not properly 
be called by the fame name ; in like manner 
as fome vifcera or organs retain their deno- 
mination, notwithftanding that, in their 
pallage from the perfe@ to the lefs perfect 
animals, they may have loft fome of their 
parts. Who is ignorant that the heart in 
the human fpecies, quadrupeds, and birds, 
is furnithed with two auricles and two ven- 
tricles? But fhall we, therefore, not call 
this organ a heart in animals of the amphi- 


U 8 bious . 
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bious clafs, and fifhes, becaufe in them it has — 


only one auricle and one ventricle ? Is not 
alfo the arterial veflel in feveral infects and 


worms, which continually contracts and ex- . 
pands, called a heart, by Linnaeus and other — 


naturalifts of the firft eminence, becaufe it 
is defigned by nature to perform the office 


of one? The fame may be faid of the lungs : 
and afpera arterie, which bear the fame de= © 


nominations in the loweft clafs of animals, 
notwithftanding they differ fo widely in 
their firu@ure and configuration from thofe 
of animals of the fuperior clafles. The 
fame is true of the circulation. In man, 
in quadrupeds, and birds, it may be faid to 


be extremely operofe: but defcending in. 


the {cale of animality, it becomes lefs ope- 
rofe, the circuits it makes are fhorter and 
lefs intricate, until at length it becomes ex- 
tremely fimple, the vital fluid going and re- 


turning in a fingle canal, as is obferved in | 


thefe polypi. Yet is it not on this account 


to be confidered as having loft the character 


of a true circulation ; fince, in refpect to 
the end defigned, it is equally complete and 
perfect 


%, 4 
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perfect in thefe animals of the laft order, as 
in thofe of the fir? But of thefe different 
fyftems of circulation, it will be more op- 
portune to treat in the Travels I propofe to 
publith. The workIhave before cited, if I 
am not miftaken, evinces how much I have 
ftudied this interefting part of phyfiological 
 fcience, as it relates to terreftrial and amphi- — 
| bious animals: that I intend to lay before 
| the public will contain a long chapter rela- 
tive to this fubje@, with refpe& to marine 
animals, 


- 1 fhall conclude my defcription of this 
polypus by remarking, that I think I am 
authorized to confider it as a new fpecies; 
fince it has not, to my knowledge, been de- 
fcribed by any other writer. It may be thus 
| characterized: Polypus nudus, fapius fimplex, 
| pedunculatus, affixus, corpore campanulato, 
cirrhis fubulatis retrattilibus, circulationem 
 bumorum exerens. 


V. We will now proceed to a fifth ani- 
mal of the order of mollufca, found at the 
a: bottom 
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bottom of the fea, which, though it be well 
known, deferves attention for the elucidation 
it affords of a queftion agitated among na- 
turalifts, and not yet completely determined. 
We know that the echint marini, or fea- 
urchins, are mollufca, armed with very thick . 
fpines; and it is alfo known, that they are 
provided with a prodigious quantity of {mall 
tentacula, which they put forth and conceal 
at pleafure: but which of thefe perform the 
office ‘of feet, and enable thefe ‘animals to 
move progreflively, is not fatisfaCtorily de- 
cided; fome afcribing this motion to the 
action of the fpines, and ca to that of the 
tentacula. 


Some years ago, I made a number of ex= 
periments in the Gulph of Spezia, with a 
view to elucidate this queftion; of which I 
gave fome account in the Memoirs of the 
Societa Italiana *, referving the details till I 
publifh the obfervations È made in the Sea of 
Genoa. ‘The fum of ae principal refults 
is as follows. 


Vom» ii. pi. 
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If the echini are taken out of the water, 
as they will live out of it a little time, the 
flow and fhort progreflive motions they make 
‘are performed folely by means of their fpines; 
but fo long as they remain in their native | 
element, their removal from place to place is 
effected entirely by their tentacula. 


I took five echini fpatagi which were 
brought up by the coral fifhermen, and put 
them immediately into a bucket of fea- 
water, in order to examine them on my 
‘return to Meflina a few hours afterwards. 
By the way, I obferved, that, notwithftand- 
ing the agitation of the water, caufed by the 
motion of the bark, they had all five af- 
cended from the bottom of the bucket up 
the fides, almoit to the top, where they re=. 
mained attached by means of their tentacula, 
I then perceived that the tentacula were not 
only of ufe to faften thefe animals, but to 
enable them to remove from place to place ; 
as the {pines, from their rigidity, could not 
have contributed to their afcent. I detached 
them with fome difficulty, and, to difcover 


the. 
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the nature of the mechanifm of their motion, 
placed them at the bottom of a glafs vefiel 
with fmooth and perpendicular fides. 1 farft 
directed my attention to one which I had 
laid in an inverted pofition, that is, with its 
mouth turned upwards; for, when in their 
natural ftate at the bottom of the fea, they 
always have that part downwards. ‘This 
pofture being a violent one, the animal en- 
deavoured to turn himfelf. On one fide he 
thruft out fifty or more tentacula, extending 
them as much as he could, and fixing them 
to the bottom of the veflel. Hethencontracted 
them, andby the contraction fomewhat raifed 
his body. He was now, as it were, en ong 
fide, and remained in that pofition, by hold- 
ing faft with the contracted tentacula. He 
then put forth other tentacula on the fame 
fide, which he again fixed to the bot- 
tom, and contra&ing them, and detaching 
the others, made another part of a revolu- 
tion with his body. When he had per- 
formed this curious operation three times 
more, his mouth, which before was placed 
upwards, became tutned downwards, and he 

| thus 
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thus recovered his natural pofition. Thefe 
motions therefore were effected by the ten- 
tacula, and the fpines had no other part in 
it than by feparating and giving the ten- 
tacula liberty | to act. 


eerie animal afterwards, by the fame means, 
came under the fides of the veflel, which he > 
afcended with confiderable expedition quite 
to the top, fo as to rife five or fix lines above 
the furface of the water. In this afcent he 
only employed the tentacula by extending _ 
_ and contracting them as before. 


In faét, I fully convinced myfelf that the 
fpines had no kind of part in thefe motions, 
by cutting them off; fince then the echini, 
when placed in an inverted pofition, could 
ftill turn themfelves, and move in the fame 
manner as before, either along the bottom, 
or up the fides of the glafs, by the action of 
the tentacula. 


I have faid before, that thefe animals were 
- detached with fome difficulty from the fides 
of. 
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of the veffel. I wifhed to try what weight 
would be requifite to force them from the 
glafs ; and I made the trial with one of them, 
which had faftened to the top of the fides of 
the glafs, and rofe nearly half an inch above 
the furface of the water. I laid on his 
{pines a piece of lead wetghing thirty-two 
ounces; notwithftanding which he full held 
firm, and it was neceflary to add feven more 
ounces to force him from his hold. . It re- 
quired therefore a weight of thirty-nine 
ounces to detach the tentacula from the 
glafs. 


But what fhall we fuppofe to be the caufe 
of fo ftrong an adhefion to bodies of fo great 
fmoothnefs as glafs ? The following obferva- 


tions will elucidate this queftion. 


If we view the tentacula through the fides 
of the glafs-veffel at the time the echinus 
ftretches them out, and before he. fixes 
them, we fhall find that they are of a white 
colour, that each of them terminates in a 
papilla perforated in the middle; and if we 

3 cut 
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cut the tentaculum off at the root, and view 
it with the microfeope in a horizontal po- 
fition, we fhall perceive that this orifice is 
the extremity of a canal, which runs from 
the bottom to the top of the tentaculum, and 
, enters into the body of the animal. If alfo 
we prefs the tentaculum with a {mall wire, 
or other inftrument, a little drop of denfe 
and extremely vifcous liquor will iffue from 
the orifice. With this eluten the echini, 
there can be no doubt, faften themfelves 
where they pleafe. The tranfparency of 
| the tentacula enabled me, with the affiltance 
of a lens, to fee, through the fides of the 
veflel, the means the echini employ to ob- 
tain fo ftrong an adhefion. They apply to © 
the fides the papilla of the tentaculum, and 
from that point expel the fea-water. The 
orifice of the papilla then enlarges and be- 
comes deeper, forming a {mall cavity, which 
a moment after is filled with the glutinous 
matter, which faftens the tentaculum to the 
glafs. The fame takes place in every ten- 
taculum ; and thus the echini are as it were 


bound 
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bound to ghe glafs by fo many {mall cords as 
there are tentacula which touch it. 


Reaumur obferved, that the patelle (lim. 
pets), to detach themfelves from the fub- 
aqueous rocks, to which they adhere tena- 
cioufly, throw out a kind of water which 
held them faftened. This. water I never 
faw iffue from the papilla of the tentacu- 
lum, though I ufed the ftrongeft magnifiers, 
It appears to me, that the echini employ 
other means to free themfelves with facility 
from their faftenings, which are, by fhaking 
the tentaculum, and turning the papilla ob» 
liquely, in fuch a manner that the water 
enters between it and the glafs, which in 
a moment diflolves the gluten. 


We have thus fhewn that the offices of 
the tentacula in thefe echini are two; one, 
to ferve them as feet to remove from place 
to place; and the other, to hold them an- 
chored where they .choofe at the bottom of 
the fea. Such a provifion was very necef- 

fary 
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fary for the echini in every fea, to enable 
| them to refift the fury of tempelts, but ef- 
pecially for thofe of the Strait of Meffina, 
which is fo frequently liable to florms. 
Without it they muft be the fport of the 
waves, and would be carried away and 
broken, from their extreme fragility. | 


È It remained for me to make fome experi- 
ments.on them when kept out of the water. 
It is certain that then they never put out a 
Single tentaculum; and that, therefore, if 
they. have any progreflive motion, it can 
only be performed by means of their fpines. 
I placed two of them on a horizontal plane ; 
at fir® with their mouths turned upwards, 
as I had done by the others. They imme- | 
diately began to move their {pines in every 
direction, endeavouring to recover their na- 
tural pofture, but always in vain. Their 
fruitlefs attempts refembled thofe of the tor- 
toife when laid on its back ; and, like that ani- 
mal, they removed a little from their place, 
though with much greater flownels. When 
they were turned with their mouths down- 

2 | wards, 
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wards, the fines under their bodies were in 
a flow, but almoft continual, motion; by 
which means, with great difficulty, they 
_ changed their place, but made a very flow 
progrefs. 


Thefe obfervations relative to the echinus 
fpatagus, which have not been before made, 
to my knowledge, on any fpecies of this 
genus, agree, in all that is effential, with 
thofe I madeon the echinus efculentus. From 
them it appears that thofe are in an error 
who fuppofe the {pines the only inftruments 
of motion in the echini; as alfo thofe who 
afcribe this office folely to the tentacula; 
fince the motive principle is divided between 
them ; but with this difference, that it re- 
fides in an infinitely lefs degree in the {pines 


than in the tentacula. 


I thall omit to notice the madrepores, cel- 
lularia and fertularia, which are brought up 
from the bottom of the fame Strait, both 
becaufe they are fpecies already well known, 

and becaule I had not fufficient leifure to 
| examine 


( 305 ) 
examine their polypi while employed în the 
obfervations I have already detailed. I have 
only mentioned thefe animated produ&@ions 
to fignify that they are found in the Strait 
of Meffina. 
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CHAP. XXIX. 


OF THE CORAL FISHERY IN THE STRAIT 
OF MESSINA. 


This fifpery extremely laborious and danger- 
ous-—Defcription of the net ufed in this 
fifpery, and precautions neceffary in throw- 
ing it into the fea— Parts of the Strait in 
which the coral is found—Diferent depths 
from which it is brought up—Situations 
in which it moft abounds, and is fifbed up 
in greateft quantities —Comparifon of this 
coral with that of Trapani and Barbary 
—Variety of its colours—Ten years requi- 
fite for tt to attain maturity—Profit annu- 
ally derived from it—Thefe obfervations 
compared with others publifbed by the 
Count Marfigli relative to this animal- 
plant—T his comparifon foews, Firfi, that — 
it is not always true, as the Count behev- 

| ed, that the fituations proper for the growth 
of coral are thofe where the fea is calm: | 

an REC i Secondly, 


~ 
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Secondly, that it will thrive at a greater 
depth than he has fuppofed : Thirdly, that 
it is not true that where coral grows moft 
readily it fearcely reaches the height of half 
a foot in ten years: Fourthly, that it is 
not true that corals only grow in the roofs 
of caverns, and that their branches are al- 
ways turned towards the centre of the 
earth : Fiftbly, that the corals brought up 
in this fifbery are not red only, but of 
other colours ; as, for inffancé, white; not 
withfianding the Bolognefe naturaliff was 
_ of'acontrary opinion—In proof of this, a fe=, 
vies of coralline branches of different co 
lours, brought up in this Strait, are de- 
feribed Proof that the white coral does 
not differ from the red, except in colour— 
The error of Marfigl that the polypi are 
_ flowers, has given occafion to the difcovery 
of a truth equally unexpetted and import» 
— ant—Probable opinion of the Meffinefe co- 
ral-fifbers, that the immaiure coral bas 
lefs confifience than the mature ; though it 
ds not true, as the ancients believed, that 
| corals while they remain in ibe fea are foft, 
X 2 and 
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and harden when they come in contact with 
the air. In what fenfe we are to un- 
derftand the obfervation of Donat, that 
the broken and detached branches of coral 
continue to live and multiply in the fea— 
The true generation of coral not unknown 
- to the Meffinefe coral-fifoers—T heir opinion 
with refpect to dead corals which are fome- 
times perforated by lithophagous worms. 


T Hovcn this narrow part of the fea is 
always more or lefs in a flate of agitation, 
its bottom is, at every feafon of the year, 
fearched for that valuable animal plant, the 
coral (Jfis nobilis ), provided the winds and 
current be not fo violent as to endanger the 
barks of the coral-fithers. “The fatter are 
always mariners and fithermen of Meflina, 
as it is neceflary they fhould be» both well 
acquainted with thefe feas, and have great 
bodily ftrength ; this fithery, befides that it 
is frequently dangerous, being extremely la- 
borious, fince great exertions with the oar are 
neceflary to. refift a ie always in motion; 

ang 
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and there are perhaps no people who endure 
the labour of the oar equal to the failors of 
Mefiina. 


The inftrument they employ to tear from 
the rocks the branches of coral, does not differ 
eflentially from that reprefented and de- 
‘feribed by Count Marfigli, in his Hi/ory of 
the Sea*, and which is ufed, likewife, in 
other countries. It is formed with two poles 
of wood, croffing each other at right angles, 
and to the extremities of which, on the 
under fide is faftened a piece of a net. A 
large ftone is faftened where the poles crofs 
each other, that it may the more readily 
fink to the bottom. A cord is ftrongly tied 
round the middle of it, one end of which 
the fifherman holds in his hand, and by it 
| guides the net to thofe places where the coral 
is fuppofed to grow; and which is enclofed 
in the pieces of the net, broken off, and 
drawn up. 


* Storia del Mare, 


per I have 
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T have faid that this coral net does not dif- 
fer effentially from that defcribed by Mar- 


figli. It may not be improper, however, ta ~ 


obferve, that the net of the Meffinefe fifher- 
men is larger, and funk with a greater weight. 
‘This is intended to prevent its being carried 
away by the violence of the current before 
st reaches the bottom. It is, befides, always 
thrown from the ftern, and never from the 
fides ; as reprefented in the figure given of 
it by Marfigli ; perhaps on account of the 
danger that the weight of the net, concurring 


with the force of the current, fhould over- | 


turn the bark. 


This fihery is carried on from the entrance 
of the Faro, to the part of the Strait oppofite 
the church of the Grotto (Chie/a dellaGrotta ); 


that is, through a tract fix miles in length, | 


and to the diftance of three miles from Mef- 


fina. Beyond thefe limits they never fifth; 


either becaufe there are no rocks on which 


the coral grows, OF becaufe they lie fo deep | 
as not to be reached by the net; or, perhaps, . 


becaufe 
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| becaufe the violence of the current prevents 
the barks from continuing there a fufficient 
time *. 


Within thefe fix years, indeed, two rocks 
have been difcovered eight miles to the fouth 
of that city in front of the channel of San 
Stefano, which bear excellent coral in great 
abundagce. Except the Strait, this fifhery 
is now carried on in no other place. 


The rocks which produce the coral are 
fituated almoft in the middle of the Strait, 
at different depths, from three hundred and 
fifty feet to fix hundred and fifty. This 
depth increafes as we approach the mouth 
of the Strait, where there is no longer any 
fifhing ; the rocks there, according to the 
coral-fithers, being a thoufand feet deep. 


* I was told by an old failor, that there was once a 
fiMery for coral between Stromboli and Cape Vatican; 
but that it was abandoned becaufe it was extremely dan- 
gerous for the barks, which had no fhelter from the wind 
when it blew from the weft, north-weft, or fouth- 
welt, 
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The hollows and caverns of the.rocks are 
the places from which they endeavour ‘to’ 
bring up the coral with their nets; not but 
it likewife grows out of thefe, and on the 
fides of the rocks; but ufually in lefs quan- 
tity. It isa conftant obfervation, that every. 
branch is perpendicular to the plain ‘on 
which it grows, without ever turning on. one 


fide. 


Coral crows more plentifully in places fitu- 
ated to the eaft than in thofe to the fouth; 
it is rarely found to the weft, and never to 
the north. In the firft fituation, therefore, 
it is larger, and of a finer colour than in the 
_fecond and third; which two valuable qua- 
lities are likewife found in that which is 
brought up from alefs depth, compared with 
that which grew ata greater. The greateft 

height to which it grows is never a foot, and 
ts ufual thicknefs that of the little finger, 
and fomewhat lefs than that of the coral of 
the coafts of Trapani and Barbary; but the 
- Jatter are exceeded by the Meffinefe in vivid- 
nefs of colour. Thefe differences, according 

; to 
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to the account of the fifhermen, arife from 
their coral being produced in a fea which is 
kept in continual motion, from the furface te 
the bottom, by the current and the winds.. 


With refpe& to colour, there are three 
kinds; the red, the vermilion, and the 
white coral. The firft is fubdivided into the 
deep crimfon red, and the lighter red. The 
vermilion is extremely rare, but the white 
common. In the white they include the 
_ clear white and the dul! white, 


The coral fifhermen have divided the 
whole tract in which they fifh into ten parts. 
Every year they fifh only in one of thefe: 
parts, and do not fith in it again till ten years 
are elapfed. ‘This interval of ten years they _ 
think neceffary for the coral to acquire its © 
full growth in height and confiftence. When 
they tranferefs this law, they find, in fad, 
the coral fmaller, and of lefs confiftence, and 
the intenfity of the colour is always in pro- 
portion to the number of years they have de- 
fifted from fifhing...When the ten years 

6 have 
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‘ have elapfed, they believe that the’ coral no 
more increafes in height, but only in thick- 
fhefs, which, however, has its limits. In fa&, 
they have obferved that the coral fihed up. 
near San Stefano, a place where none had 
been fought for in the memory of man, 
though it was of a very bright colour, was 
not higher than the ordinary coral, though 
it exceeded it by one third in thicknefs. | 


The number of thips which ufually go 
together in this fi{hery is eighteen or twenty, 
each of which is ufually managed by eight 
men. The quantity of coral procured may 
amount every year to twelveSicilian quintals. 
‘The quintal, as is well known, contains two 
hundred and fifty pounds, and the pound 
twelve ounces, The gain acquired is there- 
fore adequate to the labour; yet may the fith- 
ery be confidered as a fecondary occupation, 
fince the fifhermen only follow it when they 
have no other employment by which they 
can make a greater profit. | 


SE It i is evident that the account I have here 
given 
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given can be derived from no more certain 
fource than the relation of the fifhermen 
themfelves. I was defirous to be prefent at 
a fifhing, and one was undertaken exprefsly 
to gratify my curiofity. As the branches of 

coral were taken out of the nets, [put them 
into glafs veffels filled with fea-water. It is 
well known that, in this cafe, the white 
polypi will come out of their cells in the 
coral as foon as the water is perfectly at 
reft. I examined and re-examined thefe 
polypi, as it was the firft time I had feen 
them ; but I difcovered nothing which can 
‘ make any addition to the accurate obferva- 
tions of Peyflonel, Juffieu, Guettard, Do- 
nati, and the very recent remarks of the 
celebrated Cavolini, which feem to leave 
nothing to be defired to complete our boo: 
ledge of thefe animalcula, and their natural 
habitudes. But the obfervations I have already 
given above, enable me to add to, and, in 
part, to correct thofe of our illuftrious na- 
turalift Count Ferdinando Marfigli, sno 
to the prefent fubje&, 


The 
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The fituations, according to him, favour» 
able to the vegetation of coral, are thofe in 
which the fea is as calm as a pond; and it 
is found in greater abundance if they are 
‘expofed to the fouth, in lefs if they front 
the weft, and totally fails if they have a 
northern afpe&, 

As to the firft of-thefe obfervations, it 
has already been feen that it is not always 
true: coral growing, and coming to per- 
fection, in a fea conftantly difturbed and © 
agitated, as is that of the Strait of Meflina ; 
except only that it does not acquire that 
degree of extenfion it attains to in other 
places. | 


The fecond obfervation agrees with the 
remark of the fifhermen of Meflina, except 
| that the latter affirm the eaftern afpe& to be 
more favourable than any other to the 
growth of coral; while in the maritime 
places examined by Marfigli it was found ia 
ereateft quantities to the fouth. 


He 
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He afferts that the leaft depth at which 
coral grows is ten feet, and the ereateft 
feven hundred and fifty ; but that it is moft 
ufually brought up from between the depths 
of fixty and one hundred and dc five 
feet. 


We have already faid, that the depth 
from which the coral is fifhed up near Mef-. 
fina is from three hundred and fifty feet to 
fix hundred and fifty ; not that coral can- 
not grow at a lefs depth than three hundred 
and fifty feet, but becaufe this is the leatt 
depth of thefe rocks. It is probable alfo, 
that it grows at a ftill greater depth than fix 
hundred and fifty feet; but it being ex= 
tremely laborious and fatiguing to fith at fo 
great a depth, the mariners do not attempt 
it. Their obfervations, therefore, do not 
clafh with thofe of Marfigli, relative to the 
greateft and lealt depth at which coral is 
found ; but they difagree with refpe& to the 
depth between fixty and one hundred and 
twenty-five feet, in which we are told by 
Marfigli coral moft ufually grows, as it is 

found 
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fotind in equal plenty in much oteatert 
depths, that is, from three hundred and 
fifty to fix hundred and fifty feet. 


The fithermen from whom the above 
cited naturalift received his information, 
were of opinion, that, in the fituations moft 
favourable to its growth, it fcarcely, in ten 
years, attains to the height of half a foot. 


| Their affertion is probably fupported by 
fome fact, and I therefore fhall not pretend 
to doubt it; but I muft fay that it cannot be 
| confidered as univerfally true, as the corals 
of Meffina in that time attain their greatelt 
height, which is nearly a foot. This is 
fufficiently corroborated by the corals of San 
Stefano, where, as that part of the Strait 
had never been fifhed, they have had fufhs 
cient time to arrive at their complete natural 
maturity. ‘They are there thicker, but not 
higher, than the corals obtained, after the 
expiration of the ten years allowed, from the 
rocks where the fifhery has been carried on 
from time immemorial. 


Marfigli 
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+ Marfigli tells us that corals are produced. 
and grow only in the roofs of fubmarine ca- 
verns, and that their branches are always. 
turned towards the centre of the earth. 


‘That coral grows from the roofs of. fub- 
aqueous caverns, and in an inverted pofition, 
is frequently obferved; but we likewife know 
that it grows out of fuch caverns ; and fixes 
itfelf in any place, either to ftones at the bot« 
tom of the fea, the abandoned remains of 
thell-fith, or any other folid body; and then 
«it. has never an inverted pofition. In the 
different draughts made by the fihermen 
while I accompanied them, their nets fre 
quently brought up the fhells of dead oyfters 
and other fhell-fifh, to which {mall branches 
of coral. adhered... It is only a few years 
fince a broken earthen. veffel was brought 
up in their net, the internal furface of which 
was covered with branches of coral, with 
theirtops directed towards the oritice, through 
which a part of them iflued. When fpeak- 
ing of the coral fifhery carried on round 
a I have faid that, under the caftle, a 
: 5 branch 
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branch of coral was fifhed up which grew 
Gn a piece of volcanic enamel *. 


Thefe fas not only. prove that coral 
grows out of thefe marine caverns, but alfo 
that its branches very frequently grow up- 
wards. 


According to the obfervations of Marfigli, 
the natural colour of coral is between a deep 
red and a light carnation ; recent coral of 
a white colour, or that of milk, he adds, he 
never faw. He tells us, however, that red 
colour, if the coral be boiled in wax or milk, 
becomes white. M. Pallas writes, that he 
had feen in the Britifh Mufeum a large 
branch-of coral of the colour of milk, and 
another of a vivid flefh-colour; but he will 
not warrant that thofe colours were na- 
tural +. 


The coral-fifhermen of Meffina teach us 
that the affertions of the Italian naturalift, 


* See Chap. XXIV. = Elem. Zoophyt. | 


and 
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and the doubts of the Academician of Péters= _ 
burg are alike without foundation. In the 
Strait of Meffina they frequently find white | 
as well as red coral. While I accompanied 
them when fifhing, all the coral they drew 
up was red; but, before I left Meflina, my 
_ earned lord: the Abbate, Grano, knowing 
how much I wifhed to procure fome 
branches of white coral, obligingly prefented 
“me with a feries of coralline branches, of 
different colours, from thofe which are more 
or lefs red to a dark afh-colour, and from 
that to a clear white. Of thefe branches, 
which now make a valuable addition to the 
clafs of Zoophyta in the Imperial Mufeum 
at Pavia, I fhall proceed to deleribe | the 
principal, 


ite, The bark of this branch has the colour 
of fealing-wax ; but the folid coral is purple, 
with fome tranfparency at the extremity of 
the branches. 


. II. The bark in colour refembles that of 
POLS x the 
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the foregoing ; but the included folid coral 
is of a lefs vivid red. 


- III. The bark is of a blueith grey; t 
folid coral grey, with a flightly rit 
tinge. 


IV. In this fpecimen four branches 
{hoot from the fame ftem ; two of a pale 
red in the bark, and a whitifh red in the 
folid coral. In the fourth the bark is of 
a whitith colour, and the folid coral fill 
whiter. 7 


V. Three branches joining in one, the 
colour of which, both in the bark and the 
folid coral, is a milky white. 


Befides thefe curfory obfervations on the 
colour, I fhall likewife make a few others 
‘on the ftru@ure of the cortical and folid 
parts of the white corals, They are in- 
vetted with a white and friable bark, which 
may be fcraped with the nail, and which, 

o In 
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în fome corals, where it is in belt pteferva- 
tion, rifes in conical tumors, open at the 
top with an o¢toradiated orifice, the mouth 
of the cellules which were once the habita- 
tions of the polypi. 


The internal fubftance of the coral, which 
may be called the fkeleton or bone of the 
animal, is fulcated on the furface with thin 
longitudinal ftrie, has the folidity of hard 
ftone, and, when broken tranfverfely, ap- 
pears lamellar. ‘The nitric acid decompofes 
and entirely diffolves it, with a ftrong effer- 
vefcence as if it were a calcareous carbo- 
> nate. | | 


Thefe obfervations on the white coral 
prove its perfe& refemblance to the red: 
or, to {peak more properly, its identity with 
it; as no other difference is difcoverable 
between them but the acccidental one of 


colour. 


The orifices of the cells in the bark of 
the white coral being o¢toradiated like thofe 
in the red, appears to be a proof that the 
Yo _ polypi 
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polypi in both are of the fame ftructure, 
and, confequently, of the fame fpecies ; the 


polypi inhabiting the red coral having like- 
wife eight tentacula. | 


I have not made thefe remarks to depre- 
‘ciate what has been written by this cele- 
brated Italian on the fubje& of coral. 
Notwithftanding the egregious error he 
has committed in taking the polypi of the — 
coral to be flowers, fuppoling with the ge- 
nerality of botanifts that it was a plant; his . 
obfervations on the whole deferve great 
praife. ; 
That coral is foft in the fea, but hardens 
when it comes in conta with the air, was: | 
the opinion of the ancients; but has been | 
proved falfe by the obfervations of the mo- 
-derns. The coral-fifhermen of Meffina, | 
who derive all their knowledge from expe- 
rience only, are convinced this opinion is 
"erroneous; but they affert that coral which 
has not attained maturity has not that de- — 
gree of confiftence it acquires when it has — 
arrived — 
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arrived at its full growth. The truth of 
this pofition I was not able to afcertain, as, 
for that purpofe, it would have been necef- 
fary to caft the net in one of thofe ten parts 
of the Strait in which it is prohibited by the 
_ law to fifh till the expiration of the ten years. 
prefcribed. Yet the rules of analogy derived 
from what is obferved in all animals and 
vegetables, incline me to favour this opi- 

nion, : 


The coral-fifhermen who were confulted 
by Marfigli, and thofe of Meffina from 
~ whom I derived my information, both 
agreed that the deeper we defcend into 
° the fea, the fmaller is the coral; and fome 
years ago I made enquiry relative to this - 
fubje&t of fome other fifhermen, who go 
to fifh for coral on the coafts of Barbary, 
and near Sardinia and Corfica; and they 
likewife confirmed the affertion. This ob- 
fervation, therefore, appears to be univerfal 
and conftant. But to what are we to attri- 
bute this difference ?. Were coral brought 

up only from places to which the heat, or 
* | Pas at 
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at leaft the light, of the fun can penetrate, we 
might fufpe& that one or the other of thefe 
two principles might more or lefs influence 
its growth, But it appears. certain that co- 
rals grow even in thofe bottoms to which 
not an atom of folar heat, much lefs light, 
can penetrate; if the calculations of a cele- 
brated philofopher are accurate, who aflerts 
that the light of the fun does not enter deep- 
er into the water of the fea than fix hun- 
| dred feet, and that his heat does not reach 
to a quarter of that depth. Yet coral is 
fihed up, according to the obfervations of 
Marfigli, from the depth of feven hundred 
and fifty feet. If we reject, then, theie two 
principles as infufficient, it will be very dif- 
ficult to difcover what other ‘can caufe the 
greater growth of coral at a lefs depth. 


I have fometimes thought that the pref 
fare of the water at thefe great depths might 
pofibly be an impediment to its develop- 
ment. But this idea by no means accords 
with the birth and growth of numerous mi- 
nute plants and worms not at all inferior in 

the 
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the delicacy and tendernefs of their podi 
to the polypi of coral. 


~ Donati ar sliat the broken and de- 
tached branches of coral ‘will continue to 
live and multiply within the fea. This I 


do not hefitate to believe, provided they 


meet with a firm point of fupport to which 
they can attach themfelves with their vifcous 
humour. Otherwife, if they fall on the. 

moveable fand, they become the fport of the _ 
waves, and I cannot doubt but they mult — 


| perifh. Such was the cafe, I am of opinion, 


eo 


with two branches deprived of their bark, 
and confequently dead, which were fifhed 
up when I was prefent. I was likewife con- 
firmed in this opinion by the coral-fither- 
men, who told me that they had frequently 
drawn up from the bottom of the fea coral 


growing and alive, but always attached by its 
‘trunk to a fhell-fifh, a ftone, or a fragment 


of an earthen veflel, but-never to pure fand. 
I perceived, likewife; with fome degree of 
pleafure, in the courfe of thefe converfations 
with the coral-fifhermen, that they were not 

L4 | unac= 
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unacquainted with the true generation of 
coral; as they told me-that they had fre- 
quently obferved, on hard matters drawn 
from the bottom of the fea, the firft princi- 
ples of coral beginning to germinate; which 
they defcribe as having the appearance of a 
red fpot, with a button or bud implanted in 


thofe matters, fometimes tender and fragile, 
and fometimes hardened, and of the colour 
and nature of ordinary coral. 


They were likewife acquainted with thofe 
branches of coral which, when fifhed up, are 
fometimes found perforated by lithophagous 
worms, and which are mentioned by Vitae 
liani and Marfigli Their nets had fre- 
quently brought them up, either from the 
bottom of the fea, from caverns, or the fides 
of rocks; and thefe perforated corals were 
found fometimes broken in the trunk, where 
the perforations are moft frequent; and at 
other times attached to fome body which 
‘ferved them as a bafe. They were of opi- 
nion that thefe corals were thus perforated, 

~ becaufe they were dry; and this drynefs, 
2 they 


ee, 
they imagine, proceeds either from age, or 
their having been broken from their root by 
fome fith, or by a part of a rock: falling on 
them; or poffibly by the coral nets, which 
do not always bring up all the branches of 
coral they tear away from their roots, 


CHAP. 
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OF THE FISHERY OF THE SWORD-FISH, 
IN THE SAME STRAIT. 


Two methods of taking the fwordfipp: qvith. 
the lance, and the net called palimadara— 

— At what time the lance is made ufe of— 
Periodical paffage of this fifo through the 
Strait, fometimes on the coaft of Calabria, 
and fometimes on that of Sicily, according © i 
to the difference of the feafons—Il appears 
certain that this Sih propagates in the Sici- 
lian and Genoefe feas—The lance only ufed 
for fword-fifbes of a large fize—Thofe of | 
every fize taken with the palimadara— 
Great deftruétion made of fifh in general 
by this net, from its taking thofe which are 
very fmall — Afimilar deftruétton occafioned 
in the Sea of Genoa by the fifbery with the 
bilancelle—Singular kindof bark for throw- 
ing the lance, and carrying the apparatus 

I neceffary 
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| neceffary for taking the fword-fifo—Man- 
ner in which the fifbermen difcover and 
take it—Ufual weight of the jfifh of ths 
fpecies taken in the Strait of Meffina. 


| I PRESUME it will not be unacceptable 
to my readers to perufe a brief account of 
two other fifheries which are carried on in 
the fame fea with that for coral which I have 
| Juft defcribed. One of thefe is for the {word- 
ith; and the other for the fea-dog (or 
{hark). They will form the fubje& of the 
prefent and following chapter. 


‘The fword-fih (Xipbias Enfis Linn.) 
| is taken by the Meflinefe failors in two 
ways; that is, with the lance, and with the 
palimadara, a kind of net with very clofe 
mefhes. This fihery begins about the 
middle of April, and continues till the mid- 
dle of September. From the middle of 
April to the end of June it is carried on. 
upon the coaft of. Calabria; and from the 
end of June to the middle of September on 

that 
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that of Sicily. The reafon of this is that, 
by the account of all the filhermen, the 
fword-fifh, from April till June, entering by 
the Faro, coafts the fhore of Calabria with- 
out approaching that of Sicily; and paffes 
the contrary way from the end of July te 
the middle of September. ‘We know not 
whether it takes this contrary route for the 
fake of food, or from any other caufe; or 
whether it be the fame fifth which thus paffes 
and repafles : it is only certain that it does 
not coaft the fhore of Sicily but when it goes 
to fpawn, when the males may be feen 
{wimming after the females, one of which is 
frequently accompanied by feveral males. 
At this time the fifhermen, likewife, have 
the moft favourable opportunity for taking 
a double booty; as, when the female is killed, 
the males will never leave her, and are con- 
fequently eafily taken, 


It feems almoft certain that the fword-fith 
propagate their fpecies in the Sicilian Seas, 
and alfo on the Coaft of Genoa. They are 
every year taken in the Strait of Meffina, 
| cee from 
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from November to the beginning of Marchi, 
of the weight of from one pound to twelve; 
and at the latter end of autumn, and in winter, 
I have feen {mall fword-fith fold at Genoa . 
_ which were taken in the neighbouring fea. 


It is true that, in the Strait of Meffina, 
{word-fith of fo fmall a fize were not for- 
merly taken; not, 1 am_perfuaded, becaufe 
they did not pafs the Strait, but becaufe the 
inftruments for fifhing which have beenin ufe 
of late years were not theninvented ; efpecially 

the palimadara. This is a net eighty feet of 
more in length, and fifteen in breadth, made 
with ftrong cords and clofe mefhes, fo as to 
take fith of every fize; whereas with the 
lance, which was formerly the only inftru- 
ment employed in this fifhery, the largeft 
alone, which rife to the furface, can be taken. 
And this probably is the reafon why the 
quantity of large {word-fith taken with the 
lance has. of late years diminifhed; this 
premature fifhery having deftroyed prodi» 
gious numbers of thefe fith, and at the fame 
time prevented their reproduction. 


A fimi- 
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A fimilar wanton and wafteful deftruction 
of fith I have noticed in other parts of the. 
Mediterranean, and efpecially near Porto= 
venere, on the Genoefe coaft ; where they 
fifh with the d:/ancelle. By this name are 
called two veflels* with a large lateen fail, 
placed oppofite to each other at fome diftance, 
to which is faftened by two large cables a 
net of prodigious extent, which reaches to 
the bottom of the fea, and having very fine 
mefhes, confines within it fith of every fize, 
when it is drawn along by the motion of the 
vellels impelled by the wind; for without 
wind this method of fihing cannot be at- 
tempted. When during the fummer vaca- 
tion in 1783 I employed myfelf in the vi- 
cinity of Portovenere in making refearches 
into the nature and properties of various 
marine animals which are indigenous in that 
fea, the refult of which enquiries I after- 
wards publifhed in the TranfaGions of the 
Società Italiana; I went with the veffels em- 
ployed in this mode of fi{hing ten or twelve 
times, it being particularly adapted to the 
object I had in view; and I obferved that, 
“a befides 
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befides fifhes of alarge or a middling fize, 
an immenfe number of extremely fmall ones 
were taken, which, being of no value, were 
again thrown into the fea, but not till they 
were dead, and almoft torn to pieces by the 
rubbing of the net; and I could not avoid re- 
fle&ing on the ferious injury done to every 
kindof fihery by the deltru&ion of fuch pro- 
digious quantities of fifth before they arrived 
at maturity. It is true, I was told there was 
_ a law at Genoa which prohibits the ufe, or 
rather the abufe, of the bilancelle. This, 
however, appears fcarcely credible, when we 

fee every year, in the fummer time, three or 
| four pairs of thefe veffels fail out to fea, in 
the Gulph of Spezia, to engage in this kind 
of fithing. The magiftracy of the place, 
befides, whofe duty it is to prevent the fail- 
ors from engaging in this injurious fifhery, 
may be eafily gained overto connive at it, for 
a fum of money, efpecially if the largeft fith 
are every day fent to them, to prevent the 
veffels from finking by being overladen. . 


When I arrived at Meffina, the palimadara 
was not made ufe of, and the fithery for the 
| 6. fword- 
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iword-fith with the lance was nearly at att 
end. For the latter mode of fifhing the 
mariners make ufe of a kind of veflel they 
call duntre, which is eighteen feet long by 
eight wide. The prow is wider than the 
flern, in order to give more room to the man 
who throws the lance. In the middle is 
fixed an upright pole feventeen feet high, 
with ladders to go up it, and a kind 
of round platform at the top, for one 
| of the crew, who acts as fentinel, to ftand 
on. This platform is called fariere. Near | 
the bottom this pole is croffed at right 
angles by another, ten feet long, the ex- 
tremities of which reach a foot and a half 
beyond the fides. To the ends of this pole 
or beam are faltened two oars, each twenty 
feet long. “Thefe oars are managed by two. 
failors, while a third ftands in the middle, i 
holding the right oar in his right hand, and 
the left in his left; who a&s as pilot, and 
directs the veffel fometimes to this fide. 
‘and fometimes to the other. This part is 
_ performed by the fame failor who from 
the fariere, or round top, firft difcovered 
the 
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the . fword-fith, obferved its courfe; and 
pointed it. out. to the rowers; for, befides 
the two already mentioned, who row al- 
ternately, according to the impulfe or di- 
~ rections of the third, there are two others, 
who, with {maller oars, row continually at 
the ftern, following the fith, which makes 
a thoufand turnings and windings, and feems 
to with to play with the veffel as it fails. 
The lance ufed to ftrike the fith, is made of 
the wood of the lime-tree, which does not 
eafily bend. It is full twelve feet long. 
The iron head affixed to it, which the failors 
call freccia, is feven inches long, and has on 
each fide two pieces of iron called ears, equal- 
| ly fharp and cutting, but moveable. Thefe 
are united to the principal iron till the lance 
is thrown ; when they fly open, make the 
wound larger, and fix the iron head more 
firmly in the body of the fih. The iron 
head is not faftened immoveably to the 
wood, but fixed in fuch a manner, that when 
the ftroke is made it buries itfelf in the body 
of the fifh, and is detached from the wood, 
but fo that both the wood and the head re- 
«MOL. IV. Z, main. 
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main faftened to a rope which is held firmly’ 
by one of the failors, while the wounded fifly 
is dragged after the veflel. ‘This rope is of 
the thicknefs of the little finger, and fix hun- 
dred feet long. | 


This apparatus, however, is not fufficient.. 
When the fword-fifh coaft the fhore of Ca- 
labria, two other men are placed to watch 
on the rocks and cliffs which rife out of the 
fea, A fimilar practice is neceflary when — 
the fil come down: the coaft of Sicily ; but 
there, as there are no rocks, thefe fentinels. 
take their ftation on mafts eighty feet high, | 
erected in veffels of the large ft fize, anchored. 
near the fhore, and about a ftone’s throw. 
diftant from each other. 


The manner in which this fifhery is con-. 
du&ed is as. follows: When the two men. 
“who watch on the rocks or mafts of the vef=. 
fels fee the fifh approaching, which, as they: 
fay, they perceive by the change of colour 
in the water, they fignify it by fhouts to 
the crew of the fifhing veffel, which imme- 


diately. 
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diately bears down and is direéted by the 
Shouts and fignals of thefe men, till the 
man on the round top has difcovered, and 
follows them with his eye. By his direc- 
tions the veflel is tacked to one fide or the 
other, while the man who is to throw the 
lance ftands ready in the prow, till they 
come up with the fifh; when the other comes 
«down from the round-top, and, placing him- 
| felf between the long oars, guides the veffel 

according to the fignals or dire€tions of the 
lancer, who, having found a favourable op- 
portunity, firikes the fith, fometimes at the 
diftance of ten feet, immediately lets go the 
rope he holds in his hand to give the fith 
{cope to run, or, as they term it, calza. The 
men then row with all their might, following 
the courfe of the wounded fifh, till he grows 
faint and is nearly dead, which they know 
by his coming up to the furface of the wa- 
ter, They then approach him, drag him 


with an iron hook into the boat, and carry 
him to land. 


Sometimes the fith, enraged by the wound 
| L 2° he 
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he has received, turns upon the veflel, arid 
endeavours to pierce it with his fword ; and 
when the fith is of confiderable fize and 
ftrength, the fifhermen are obliged to be 
very careful of this, as feveral ferious acci- 
dents have happened from fuch attacks. 


Sometimes’ the wounded fith efcapes, 
either becaufe the lance has not penetrated 
deep enough, or becaufe, the rope breaking, 
he has carried it away infixed in his body. — 
When the wound is flight, it foon heals; 
many fifh having been taken with more 
than one fear; but if it be deep, he inevi- 
tably dies, and becomes the prey either of 
‘ other fifh, or the firft fifherman who meets 
with him. The ufual weight of the fword- 
fith is from one hundred to two hundred 
pounds; but fome have been taken which 
have weighed three hundred. 


i; È CHAP. 


G:H AP. XXXI. 


FISHERY OF THE SEA-DOG (A SPECIES oF 
SHARK) IN THE SAME STRAIT. 


Different /pecies of fguali (or foarks ).—This 
jifeery dangerous from the large fhbarks. 
which fometimes frequent this Strait, efpe- 
cially the formidable fqualus carcharias (the 
| white foark)—Accidents which have hap- 
pened by their voracity within the har- 
bour of Meffina, and in feveral parts of 
the Mediterranean—Enormous opening of 
the mouth of the larger fbark, fufficient to 
fwallow a whole man—~ Entire bodies of 
men fometimes found i in their flomachs— 
Parts of a large fbark fent to the author 
after his return from the Strait of Meffina 
—Its characters, taken from the exterior 
habit of the body—Several rows of teeth, 
and their confisuratton—Thefe charad-rs 
agree in part, but not entirely, with thefe 
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of the {qualus maximus, deferibed by natu- 
| raliffis ; whence it feems probable that this 
is of a different Species, and not defcribed 
by others—Refemblance between the po- 
fi tion of its teeth and that of the teeth of the 
fqualus carcharias—Opzmion of Steno, that 
many of the teeth of fbarks are of no ufe, 
proved falfe by Heriffant—Obfervations of 
the author on the fame fubjet—The fize 
of fharks formerly confiderably greater 
than that of thofe taken at pro as is 
proved by comparifon of the foffil teeth of 
the former with the natural teeth of the 
latter—Fofil bones of animals of other 
kinds, when compared with the matu- 
ral, exhibit the fame difproportion—Some 
change in the configuration of the teeth of 
fbarks, and an increafe in their number, 
as the age of the fifh increafes—A referve 
of teeth within their jaw to fupplythe place 
of fuch as are loft naturally or by violence 
—This provifion not found in the Meffinefe 
fhark, though its tecth in other refpecis 
refemble thofe of other /barks—Singular 
firuclure of the teeth in another fpecies of 


park, 
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Shark, and prodigious opening of the mouth 
—This, likewife, had not the teeth in re- 
Serve which foarks commonly have, though 
it appears very probable that it once had 
them— Apparent inutility of feveral rows 
of teeth in this fifo, and in the Meffinefe 
foark, as they remain buried in the fun- 
gous fle/b of the jaw-—Further examination — 
neceffary before we decide on this fuppofed 
inutility—The argument from analogy, 
even when it feems mof? conclufive, may 
dead us into an error—Reafons for de- 
nominating the above-defcribed _fquali 
(fbarks), fifbes, though that genusis placed 

in the clafs of amphibia by Linneus. 


WE fhall proceed to treat of the fifhery 
carried on in the fame Strait for the fea-dog, 
a fifh appertaining to the genus of Sgual 
(fharks). The taking of this fifh is acci- 
dental and not conftant, as they have no 
periodical and fixed times of pallage, are 
not very fit to be eaten, their flefh being 
extremely hard, and the fihing for them 
being not a little dangerous, on account of 
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the larger fpecies of fharks, which will 
furioufly attack men, and come up into the 
harbour of Meffina. I was told by the 
people there that it was not long fince a 
fidherman, while fwimming, had. his leg 
bitten off by one of thefe fifh, which being 
afterwards killed. near the light-houfe, the 
leg was found entire as he had fwallowed it 
in his ftomach. 


This fact will not greatly excite the ad- 
miration of thofe who are acquainted with 
the voracity of thefe fea-monfters. Such 
accidents are by no means unfrequent in 
feveral other parts of the Mediterranean. | 
A few years fince two perfons, who had 
gone into the fea to bathe near Nervi and 
Chiavara, on the eaftern coaft of Genoa, 
were killed, and almoft devoured by thefe 
fharks. When I paffed through ‘Nice in 
the year 1783, I was prefented with the 
jaws of one of thefe fithes, in the ftomach 
of which the body of a child was found 
entire, as the whole city was ready to certify. 
Fea preferve thefe jaws, which have the 

| teeth 
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teeth in them; and the width to which they 
open is fuch, that there can be no caufe to 
doubt, for a moment, the truth of the fa@ 
aflerted. Nicholas Steno, in his anatomy 
of the head of one of thefe fharks, taken a 
few miles from Leghorn, obferves that the 
- tranfverfal diameter of the mouth, from one 
angle of the jaw to the other, was a Floren- 
tine ell; and that the other diameter, per- 
ail to the former, contained four 
fifths of that ell. It cannot therefore be 
confidered as wonderful that the bodies of 
“men fhould be found entire in the ftomachs 
of thefe fih, as the opening of the mouth in 
that he obferved was fufficiently wide to re- 
ceive them *. : 


In fact, befides the melancholy accident 
which happened near Nice, we have an ac~ 
count ftill more memorable given us by 
‘M. Brunnich in his Ichthyologia Mafiilienfis. 
I thall here give his own words; his rela- 
tion being fo circumftantial that, however 


* Elem, Myol. 
extraordinary 
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extraordinary it pedi. it cannot be 
doubted. 


“ Capiebatur tempore quo Maflla fui, 
« pifcis ejus fpeciei (fqualus carcharias) 
s quindecem pedum longitudine. Major 
“ duos abhinc annos occidebatur herens in 
“ littore urbes inter Ca/fidem et La Ciotat. 
“ Ventriculo tenuit duos fcombros thynnos, 
. $ parum lafos, hominemque integrum cum 
“ veftitu omnino intactum ; omnes, ut ap- 
“ paruit, breve ante tempus devoratos. 
€“ Teftes oculati, inter multos alios fuere 
“ Dominus Garnier Secretarius Regis Gal- 
“liz, qui preclara coralli rubri fabrica 
“ urbis Cafidis pauperes fublevat multos; 
“ ut et Rev. Dominus Boyer Parochus urbis 
“ La Ciotat di&e ; uterque eruditione fimul 
6 ac fide di piolléntest de 


“ A fih of this fpecies (the fhark) was 
taken, while I was at Marfeilles, which 
“was fifteen feet long; and two years 


* Ichthyol. Mall p, 5, 6 | 
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# before a much larger was killed near the 
-£ fhore between the towns of Caflis and la 
© Ciotat. The latter had’ in its ftomach 
“two tunnies, little injured, and a whole 
“man, with all his ‘clothes, untouched ; 
« which feemed to have been devoured but 
‘* a fhort time before. Among many other 
* eye-witnefles of this fact were M. Gar- 
« nier Secretary tothe King of France, who 
« gives employment to fo many poor per- 
“ fons in his manufaCtory for working red 
« coral in the town of Caflis, and the 
| * reverend M. Boyer, Curate of the town of 
6“ La Ciotat ; both eminent for their learn- 
ing, and of unimpeached veracity.” 

This amplitude of mouth and throat, in 
the fhark, befides what it is naturally, is 
enlarged by the great elafticity of the man- 
dibular bones, which are of a cartilaginous 
nature. Thus ferpents can {wallow animals 
more bulky than themfelves, by confider- 
ably dilating their jaws and throat; anda 
viper will gorge a rat that is twice as 


thick as itfelf, 
When 
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When I was at Meffina I had not the 
fatisfaction to fee any oi thefe fea-dogs 
taken. But after my return to Pavia, the 
Abbate Grano was fo obliging as to fend 


me the bones and fkin of one which was. 
taken in that Strait; and which in fome of 


its characters approached very near to the 


fqualus maximus of Linnzus, though in, 


others it was effentially different. -As I do 
not know that this fifth has ever before been 
defcribed, I fhall give fome defcription of 
it; principally directing my attention te 
the different rows of teeth it has, their con- 
figuration, and refpeGive pofition in the 
jaw; and to fome other circumftances 
which I think moft proper to fix the 
characters, and enable us to compare this 
fith with any other of a different Apecies 
in the fame genus, 


The body, which is fomewhat flat on the 
back, if meafured from the point of the 
fnout to the root of the tail, is eight feet 


~ nine inches long; and in its greateft breadth | 


five feet one inch anda half. The fnout 
or 


Sah) 
or beak is pointed, the head round, the 
tranfverfal diameter of the open mouth, 
which is placed under the fnout, feven 
inches and a half, and the perpendicular 
feven inches. The upper jaw is longer 
than the under. Both are rotinded in the 
middle, but the former lefs than the latter. 


Between the point of the fnout and the 
eyes are two holes imperfectly reClangular ; 
the larger fide of which is horizontal, and 
feven lines long; and the lefs, which is ver- 


tical, three lines long. Thefe two holes 


pafs through the fkin of the fifh from fide 
to fide. 


The eyes, which are rather large, are 
fituated on the two fides of the head. The 
fpiracles, which are five, on each fide, in 
the region of the neck, not very near to 
each other, are proportionate in fize to the 
bulk of the fhark, and increafe in length as 
they approach the head. The anterior 
dorfal fin, which begins fomewhat below 
the half of the body, is three inches long, 

round 


(450) 
found at the extremity, and joined to a 
lanceolated appendage towards the tail, 


Each of the two pectoral fins lies horizon. 
tally, is two feet long and one broad; and 
both have their origin immediately under 
the lat fpiracle, or that moft diftant from 
the head. 


The ventral fins are each two inches in 
length ; lanceolated at the top, with an ap- 
pendage towards the tail. The anal fin is 
round at the extremity, two inches long, and 
fituated a little below the region. of the 
pofterior dorfal fin. 


The tail is bilobed, or, more properly, 
bicufpated ; formed of two fins, femicircular 
within, and which terminate in a point. 


The upper fin is twenty-two inches in 
length. 


The colour of the body is dark grey; but 
lighter on the under part. 
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The number of teeth in the lower jaw is 
fixty-four ; there is, however, in the middle 
of it an empty fpace above an inch broad, 
The teeth form feparated groups, and the 
direCtion of the groups is tranfverfal, or from 
the outer to the inner part of the mouth, 
Every group is compofed of four rows of 
teeth, except four of thefe groups, on the 
two fides neareft the vacuity abovemention= 
ed, and which contain five rows. Thefe 
teeth, which on account of their being in 
feparate groups are not contiguous, are ex= 
tremely white, a little curved, with the 
points more or lefs inclined towards the 
gullet. The fide next the outer part of the 
mouth is flightly convex, and the oppofite 
fide confiderably more. ‘The edges are angu- 
lar and very cutting, but not ferrated, and 
their points are very fharp. The {maller teeth. 
are placed in the root of the jaw ; and are 
four lines long, and three and a half broad. 
at the bafe ; but, as they approach the mid- 
dle, they become larger; and the largeft are 
fifteen lines long; and feven and a half 

broad. I 
: What 


i 
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‘ What has been faid of the groups, fiunis 


| ber, form, and fize of the teeth in the lower 


jaw applies equally to thofe of the upper; 
only that here we do ‘not find the four. 
groups with five rows of teeth ; every group 
containing four, and not more: Thefe 


‘teeth, befides, are ftraight and not curved ; 


or, if they have any curvature, it is ex- 


tremely fmall. 


Some teeth of the firft row, in both jaws, 
are broken; probably, in combats with other 
fifh, or in feizing their prey. None of them 
are in fockets; but they are all planted in 
the jaw, within a hard and fungous flefh. 
It is to be obferved that the firft row pro- 


jects out of the mouth, and is almoft vertical 


to the plane of the jaw; but the other rows 
are nearly horizontal to this plane, having 
their pointsturned towards the gullet, and en- 
tirely or in part buried in the fungous Heth, | 
which, when I prepared the fhark for the Mu- 
feum, I removed fo as to fhew the teeth below 
it. ffhall add, that in both jaws fome teeth 


of the laft row were, at the bafe, ftill foft and 


6 » | femi- 
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femi-cartilaginous ; and the internal cavity 
was full of a whitith and very foft fubftance, 


To afcertain whether the fith which fyfte- 
matic naturalifts call Squalus maximus be the 
fame with that I have now deferibed, it will 
be neceflary to compare this defcription with 
that which other writers have given of the 
fifh abovementioned, 


_ Of thefe, the beft we are in pofleffion of 
is that of Bifhop Grunner, publithed in the 
Memoirs of the Academy of Norway, which 
I have not feen, but which, according to the 
learned Brouffonet, is very imperfect *, 


Linnzus has made ufe of this defcription, 
and characterizes the fith thus: “ Squalus 
“ maximus dentibus caninis, pinna dorfali 
°° anteriore majore—Habitat in oceano ar@i- 
“co, victitans medufis.—Corpus magnitu» 
“dine: certans cum balenis, fimillimum 
“*{qualo carcharie, fed abfque foraminulo 


* Rozier Journal, an. 1785. 
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6 ante aut poft oculos. Pinna ani parva paulo 
*¢ poft regionem pinne dorfalis pofterioris.”” 
* GRUNNER. 


But, according to Fabricius*, this huge 
animal not only feeds on medufa, but on 
porpufes, and other fmall cetaceous fifth, 
which it fwallows. whole. 


According therefore to Linneus, the cha- 
raGers of the fqualus maximus are, that it 
has canine teeth, the anterior dorfal fin. 
larger than the pofterior; and the anal 
placed fomewhat behind the region of the. 
pofterior dorfal fin ; and neither before nor. 
bchind the eyes has the fmall hole which.is 
found in moft of the {quali. 


| When thefe characteriftics are compared 
with the defcription given above, we find 
that they perfectly agree, except that the: 
teeth which, in our fifh, are lengthwife, an-. 
gular and cutting, cannot properly be called: 
canine; and that the fmall hole above the 


‘* Fauna Groenlandica. ; 
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eyes is not found, according to Linnaus, or 
‘father Grunner, in the fqualus maximus. 


The reality of thefe two chara@eriftic 
marks in the prefent fqualus may be con- 
firmed. by the example of another fith of 
the fame fpecies, but fomewhat {maller, 
taken in the fea of Marfeilles; when, in the 
year 1781, I went to that city, where fith 
may be procured in fuch abundance, to col- 
lect {pecimens of fea-fih for the Public Mu- 
feum at Pavia, which was then very deficient 
in fuch fpecimens. This fith, from the 
| point of the fnout to the beginning of the 
tail, was five feet and a half in length, 
and two feet feven inches thick. In both 
the characteriftics above indicated, it was 
exaCtly fimilar to the Meffinefe fqualus. 
The folid longitudinal, and extremely acute 
angles of the teeth were very vifible; as 
were likewife the two foramina, fituated 
above the eyes, and below the point of the 
fnout; from which latter they are diftant 
three inches and a half, and from the eye 
one inch, When 1 procured this fifh at | 

i Marfeilles, 
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Marfeilles, which was immediately after it 
was caught, I introduced a probe into the 
| two foramina, and found that it penetrated 
into the mouth. 


Thefe two circumftances, the angular 
pofition of the teeth, and, which is ftill 
more decifive, the two foramina in the tem- 
ples, may be confidered as diftin&tive and 
charaéteriftic marks. The foramina, and 
the pofition ‘of the anal fin, have been con- 
fidered as fo important by Brouffonet, that 
in his excellent “ Memoir on the different 
fpecies of Sea-dogs or Sharks” he has 
founded on them a divifion of thefe fifh 
into three orders; the firft including the 
fpecies furnifhed with the anal fin and fo- 
ramina in the temples; the fecond, thofe 
that have the anal fin without foramina ; 
and the third, which have foramina without 
the anal fin. As the fqualus maximus, ac- 
cording to Grunner, has no foramina, he 
has placed it in the fecond order. 


We muf therefore be obliged to con- 
clude, 
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clude, either that Grunner was an inaccu- 
«rate obferver, and that he overlooked the 
foramina and the angular teeth; or that 
the fqualus he has defcribed was a fith dif- 
ferent from mine; which I am much rather 
inclined to believe, as I cannot eafilyimagine 
that two things which, when we examine 
a fifh, are peculiarly confpicuous, fhould 
either have been not feen by him, or not 
moticed. Iam the more confirmed in this 
opinion by the confideration, that the fqua- 
tus of Grunner, Linnaeus, and Brouffonet, 
is an inhabitant of the north feas; whereas 
that which I have defcribed is a native of 
the Mediterranean; and frequently in the 
fummer is taken in the Strait of Meflina, 
where it fometimes is found of a monftrous 
fize, and three or four times as large as that 
weer was fent to me. 


In the defcription of this fih 1 have faid, 
that only the fir row of teeth are perpen- 
dicular to the plane of the jaw, the other 
rows being placed horizontally, with their 
points turned towards the throat, and’ bu- 

Aa3 red 
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ried within the fleth of the: jaw; and that 
none of them have their roots in fockets, 
but that.they are funk in this fleh. This 
circumftance, however, is not exclufive, as I 
find the fame has place in, the {qualus car- 
charias; as we learn from Steno, who, after 
having remarked that “ interiores (ordines 
“ dentium) inferiora verfus recurvati, gin- 
* civarum molli et fungofa carne ita deli- 
“ tefcebant claufi, ut non nifi refeCis gin- 
“e givis in confpectum prodirent’’—_—“‘ the 
“ inner (rows of the teeth) are bent down» 
“ wards, and.are fo. enclofed in the foft and 
* fungous flefh of the gums, that, unlefs 
the latter be cut away, they are not 
x vilible’ __-adds—** Gui_ufui dentes ita 


a 
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incurvatos | natura. deftinarit non perfpi- 
“ cio, cum_carnes intra fepulti efc® com» 
“ minuende nulla ratione, potuerint infer- 


“ vire. Retinenda preda, ne diffugiat, for- 
(4 
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fitan et diffringende majori, quam qua 
“ ventrem fubire poflit, primi ordinis infer- 


“ viunt: reliqui vero, nifi materia necefli- 
LS 


n 


tate faGi, non video cujus gratia fint con- 
" feti, —S. For what ufe the teeth thus 
| * bent 
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« bent were intended by nature I cannot 
« difcovet ; fince they are fo buried within 
“ the fleth, that they cannot ferve for grind- 
‘ing the food. The teeth in the firft row 
“ may, perhaps, be defigned to prevent the 
“ prey from efcaping, or to divide it when 
« too large to be received into the ftomach ; 
“ but why the others were formed I do 
« not fee, unlefs we fay, that they have 
“ been produced by the neceffary ation of 
“ matter.” 


According to this celebrated anatomift, 
therefore, the numerous teeth which in the 
jaw of the fhark are covered with a foft and 
fungous fleth, are of no ufe to the fifh. But 
ichthyologifts are not ignorant, that Herif- 
fant was of a different opinion. He found, 
after a very careful examination of feveral 
jaws of fharks, thatthe teeth, more or lefs 
covered with flefh, are teeth of referve, to 
fupply the place of thofe of the firt row, 
fhould they chance to be loft; in which 
cafe, thefe which lie below rife out of the 

Aa4 fungous 
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fungous fleth, and take the place of thofe 
that are wanting”. > 


As there was in the Public Mufeum a 
{mall fhark, and fome feparate jaws of that 
fifth, I could not refrain from examining 
them, and making fome comparative ob- 
fervations between the teeth in them and 
thofe of the fhark from Meflina, as they had 
nearly the fame pofition. 


The fhark of the Mufeum, which had 
been brought the preceding year from the 
coaft of Africa hy the Abbate. Rofa, one 
of the two keepers of that royal eftablih- 
ment, was but a pigmy, when compared 
with fome full-grown ones of the {pecies, 
its length being only about fix feet, and its 
greateft breadth three feet four inches. The 
firft row of teeth in the upper jaw icarcely 
projected out of the mouth, with a flight 
curvature of the points towards the infide 


* Mem. de VAcad, Roy. 1749. 
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of thè jaw. The fecond row was more 
bent towards the throat. The other rows 
lay flat on the jaw, and were the greater 
part of them funk within it and covered. 
The length of the larger teeth is four lines 
and a half, and their breadth three and a 
half. The fame appearances prefent them» 

felves in the different rows of teeth in the 
| lower jaw, except that they are fmaller, and 
not ferrated like thofe of the upper jaw. 
But the drynefs and hardnels of the jaws 
in this fhark, the mouth of which it was 


_ iniproper te damage, as it belonged to the 


Mufeum, prevented me from cutting away 
the fungous flefh, laying bare the teeth, and 
examining them in the fame manner I had 


thofe of the fhark of Meffina, 


This examination, however, I was at li- 
berty to make in the two detached jaws. I 
therefore, in order to foften them, foaked 
them for fome time in water; and, as they 
were feparated from the fith, I was enabled. 
to handle them as I pleafed, and, in confe». 
quence, made the following obfervations : 

| : The 


{ 362 7 


‘Phe teeth of the upper jaw are triangui» 
Jar, flat on the outer fide, and very flightly 
convex on the inner, ferrated at the edges, 
in length eight lines, and in breadth, at the 
bafe, fix: lines; I mean) thofe ‘which are 
near:the point of the jaw, 'for thofe towards 
the roots are much’ {maller. There are four 
rows of them. © The teeth of the firft row 
rife almoft perpendicularly to the plane of 
the: jaw, but with their points inclined to 
the fides. Four of them are wanting ; and 
though their’ place is not fupplied by teeth 
from: the fecond row; it is obfervable that 
four of ‘the latter teeth, immediately corre- 
{pondent ‘to thofe that are loft, have raifed 
themfelves and pufhed forward towards the 
firft row; whence there’ is every reafon to 
believe ave in time, they would have oc- 
cupiéd’ their place: © This is the'more pro- 
bable; as all'the other teeth of the fecond row: 
are extended almoft horizontally, with their 
tops buried‘in the fungous fleth, as are alfo 
thofe of the third and fourth rows; with 
this kind of ‘regularity, that the teeth of 
me fecond row reft on thofe of the third, and 

thofe 
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thofe of the third on the fourth. On die | 
vefting, in part, the jaw of the fungous 
flefh, the teeth of the fourth row are found 
to be foft, or, at leaft, not to have the hard» 
nefs of the others. : 


Proceeding to examine the teeth of the | 
lower jaw, I found no other difference be» ~ 
tween them and thofe of the upper, except 
that they are proportionally fmaller: they 
refemble them in all other particulars 
among which .it is not to be omitted that 
their edges are ferrated; and that, except I 
the fir&® row, they are all more or lefs co- 
vered by the fleth of the jaw. It is here to 
be obferved, that two of the teeth of the - 
fir& row have been broken off at the root, 
and the thin long cavity in which they 
were implanted is vifible; but, in part, filled 
up by two teeth of the fecond row, which 
have come into the place of thofe that are 
wanting. 


I was now fatisfied that the teeth of the 
fecond row, which are bent towards the 
throat, 


{ 364 ) 

throat, are not merely “ produced by the 
neceflary action of matter,” as Steno has 

fuggefted, but defigned by Nature to fupply 
the place of thofe of the fir row, when 
they may chance to be loft, as was firft dif 
covered by Heriflant; and I flatter myfelf 
1 am the firft who, fince he wrote, has con- 
firmed his ingenious and noble obfervation. 
And as the teeth of the third and fourth 
row, as well as thofe of the fecond and firft, 
are adherent to the fungous flefh, which is 
moveable in the anterior parts of the mouth, 
I have no difficulty in believing that, when 
any of the teeth of the fecond row are broken 
after they have entered into the firft, thofe 
of the third fupply their place, which may 
be followed by thofe of the fourth : fo that 
the teeth of thofe three rows may be confi- 
dered as fupplementary to thofe of the firft, 


While employed on the examination of 
thefe two jaws, and confidering their fize, 
which is, in fact, that of the open mouth of 
tle fhark to which they belonged, being 
thirty inches and a half in circuit, not» 


4 | withltanding 
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withftanding the fmall fize of the teeth, of 

which, as we have feen, the largeft are only 

eight lines long and fix broad, I could not 

but reflect how prodigioufly capacious muft 

be the mouth, and confequently how vait | 
the fize of the body of thofe fharks, the 

teeth of which, improperly denominated - 
| gloffopetre, are found in a fofhl flate. I 

have fome of thefe, one of which is thirty- 

two lines thick at the bafe, and thirty- 

five high. When examined with the ut- 

moft care, nothing can more refemble the. 
| ferrated teeth of the Imperial Mufeum. If, 

therefore, the teeth of this fih, which is fix 

feet long and three thick, are only three 

lines and a half broad, and four and a half 

high, how much more prodigious muft have ° 
been the fize of the fhark which left this 

gigantic tooth in the earth! How tremen- 

doufly wide muft have been the opening 

of its mouth and jaws! 


- It muft here be recollected, that I have 
tacitly fuppofed the gloflopetra to have been 
one of the larger teeth of the Mark, or thofe 
of 
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of the upper jaw towards its point, and 
which project from the mouth, as in every 
other part of the jaw they are lefs. Should 
the gloffopetra have been one of the lefler 
teeth, the proportion muft have been much 
increafed; for had a foffil tooth been found 
from among thofe near the middle of the 
upper jaw, there can be no doubt but its fize 
would have been much greater. 


Though fharks of an enormous fize have _ 


been taken in our times, none have been 
found to have the extraordinary dimenfions 
which muft be inferred from the meafure 
of this foflil tooth. Nor ought this to ex- 
cite our wonder fo much as may be fup- 
pofed. Teeth and bones of animals of 
other kinds have been found of a fize which 
clearly proves that individuals have exifted 
beyond comparifon larger than thofe of the 
fame fpecies which at prefent live and mul- 
tiply in the known parts of the globe. Such 
are, for example, elephant’s tufks, of a fize 
much larger than that of any natural ones: 
brought us from Afia or Africa, On this 

I fubje& 
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fabje@ the Abbate Fortis has written a learn~ 
ed and truly inftructive memoir, which well 

merits perufal, entitled, “ On the Bones of 
“ Elephants found in the Mountains of Ro- 

“ magnano in the Veronefe*.” In the year 

1791 there was found in the Po, oppofite 
Arena, fifteen miles from Pavia, the head of 
a deer ( Cervus dama ) which I conceived to 

merit a place in the rich colle@ion of foflil 
bones in the Public Mufeum. It is extremely 
well preferved, and was found in the natural 
ftate of bone, with its teeth, and wanting a 
horn. Its value confifts in its fize; it being 
more than twice and a half larger than the 
heads of animals of the fame fize; as I proved 
by comparing it with the heads of deer 
which had reached their full growth ina 
ftate of liberty. The horn it bears is of pro- 

portionate fize. The year after I procured 
for the fame cabinet, a prodigious thigh-bone 
of an elephant, found in the fame place; 

where, a fhort time before, a fkull had like- 

wife been found, which had every appear- 


* Del? Offa d’Elenfanti de’ Monti Romagnano nel 
Weronele.. | 
39 ance 
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ance of being that of an ox, but was of an 


enormous fize. 


With refpe& to fharks, it may, perhaps, 
be true, that they would ftill grow to the 
vaft fize which we have fhewn they attained 
to in former ages, were they not prematurely 
Killed by fifhermen and mariners, on account 
of the utility derived from their flefh, their 
fat, and their fkin. We likewife know that 
the infatiable eagernefs of thefe voracious fih 
for the bait prepared for them, renders them 
eafily taken. Thus, when whales were firft 
fifhed for in the northern feas, they were 
frequently found of an aftonifhing fize; but 
fince the fifhery has been conftantly repeated 
every year, they are never met with of fuch 
extraordinary dimenfions. 


Linnzus tells us that the fuel us ee 
rias has fix rows of teeth, and that thefe 


teeth are ferrated. At firft view this feems 


not to agree to the animal I obferved, fince, 
as we have fhewn, that has four rows, and 
not fix; but as we have feen that the tecth of 


the | 
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the fourth row are foft, it is very poflible that 
their gérms may have begun to develop after 
thofe of the anterior rows, and hence we may 
prefume that other rows may afterwards ap- 
pear. In like manner, though in thé fmaller 

fharks the teeth of the lower jaw are hot 
| ferrated, they are in thofe of a larger fize, of 
which I examined the jaws. We may there- 
fore conclude that, in fharks, teeth are in time 
produced which they had not when young, 
and that thefe teeth are liable to changes, 
fuch as is that of becoming ferrated. Thus, 
the teeth included in fockets in the long 
bony fnout of the faw-fith (/qualus priftis) 
do not appear till the animal has arrived at 
a certain age. | 


The moft remarkable circumftance relative 
to the fhark, and which feems conftant ih 
all its different ages, is the privilege it pofleffés 
of re-acquiring, in a certain manner, the teeth 
it has loft. But is this privilege confined to 
the fhark alone, or enjoyed by other fith? It 
certainly appears to extend to fuch as have, 
hirft, feveral rows of teeths fecondly, thofe 
©. VOL, IV. Bb » teeth 
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teeth not infixed in the bone of the jaw, 
but in the foft flefh of it; .and thirdly, the 
teeth of the hinder rows turned. towards the 
throat, and covered with the fleth of the jaw. 
Thefe three circumftances concur in the 
fqualus carcharias (the white fhark) ; and, 
as they likewife concur in the fqualus of 
 Meffina, it fhould feem that the latter mult 
likewife enjoy the fame privilege. . But this 
is not verified by obférvation. Several teeth, 
as I have already faid, are wanting in the 
firft row; but the corre{ponding, in the fe- 
cond, are not in the leaft raifed, but are full 
bent backwards, precifely like the reft of the 


fame row. 


Before I conclude thefe remarks, which I 
have confidered as of fufficient importance 
to prove interefting to my readers, I fhall 
give a brief defcription of the very fingular 
dentature of two jaws fimilar to that of the 
{qualus of  Meffina, which were brought 
with a number of exotic fifhes from Holland, 
and appear to have belonged to a very large 
fqualus, but of a fpecies hitherto unknown; 

at 
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at leaft I do not find teeth of a fimilar ftruc- 
ture defcribed by any writer. 


The opening of the jaws is full three feet _ 
and a half in circuit, and confequently large 
enough to receive'a man of middling fize 
lengthwife. The upper jaw, which is round- 
ed in front, has five rows of teeth. The 
firft and fecond row reprefent fo many 
combs as they contain teeth; only with the 
difference that thofe each the bafe, and 
that in the middle of the jaw, are {maller than 
the others. Every one of thefe combs is 
dentated on each fide with ten teeth, ex- 
tremely tharp at the point, bent towards the 
bafe of the jaw, and fucceffively larger in 
proportion as they approach the middle. 
‘The upper fide projects from the mouth, 
and the lower looks downwards: the two 
fides are not parallel, but, with the body of 
the comb, form a plane narrowing towards 
the bafe of the jaw, and enlarging on the 
contrary fide. ‘The combs (or the teeth of 
the firft and fecond row) are contiguous, 
having between them only an obtufe-angled — 

Bba2 {pace 
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{pace toward the top, and by their middle, 
lengthwife, are folidly attached to the femi 
cartilaginous fkin of the jaw. 


- Such are the principal peculiarities: I re» 
“marked in the two firft rows of teeth.’ ‘ But 
under: the fecond row there is a third; under 
that a fourth, and under that a fifth. Each 
of thefe three rows of teeth forms, in like 
manner, a dentated comb, with ten teeth, 
fimilar to thofe of the two upper rows, ex- 
cept that thefe combs are only dentated on 
one fide, while the other is firmly fixed in 
the flefh of the jaw. Except the firft row, 
therefore, the others are deeply buried under 
a ftratum of fungous flefh, which muft be 
taken away to render them vifible. 


I omit to mention a multitude of fmall 
teeth, long, fmooth, and obtufe, fituated at 
the roots of the jaw, and under the pectin- 
ated teeth. 


Thefe teeth, then, are difpofed in five rows, 
which number five, being multiplied by thir- 
teen, 
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teen, for the whole jaw, produces fixty-five ; 
the number of pectinated teeth. 
\ 
Of thefe one of the largeft in the fr row 
is wanting, being entirely detached from the 
jaw. This lofs could not have been recent; 
when the fifh was taken, as the fungous flefh 
had formed a fear over the place it had ac- 
cupied, producing an angular elevation of 
fome thicknefs. If, therefore, the fecond 
tow of thefe teeth, and the fame may be 
faid of the other lower rows, had’ been de- 
| figned by nature to fupply the deficiencies 
that might happen in the firft, it is evident 
that the tooth below would have occupied, : 
the place of the tooth wanting, or at leaft 
would have raifed itfelf up and approached 
‘nearer to it. The fat however is, that this 
tooth, which we might have fuppofed to be 
formed as a fubftitute, is by no means fuch, 
but ftill continues in the fame pofition with 
the others, and covered in the fame manner 
with Mic fungous flefh. 


~ In Plate XI. I have given the figure of 
| Bb 3 the 
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the upper jaw, with the petinated teeth. © 
The reference A. indicates the tooth that is 
wanting. 


The.lower jaw, which is fhorter than the 
upper, and fharp in the middle, is provided 
with a dentature entirely different. Every 
tooth is full two-thirds fmaller than thofe 
formed like combs, is bicufpated, tricuf- 
pated, or quadricufpated, there being no 
conftant rule, and the points are turned to 
the fides of the jaw. Some of thefe teeth 
project, as they appear in Plate XI. in which 

the lower jaw is reprefented as joined to the 
, upper. They are in three rows, and every 
row contains, in the circuit of the jaw, four- 
teen teeth. Thofe of the fecond and third 
rows, as ufual, lie flat, and are covered with 
the fungous felh. : Thofe of the firft row 
are in a pofition almolt. perpendicular. — 
They are all deeply rooted in the flefh. In 
this j aw, likewife, the firft row is not com- 
plete, feveral teeth being wanting. Their 
place, however, has not been fupplied by 
thofe of the fecond row; nor is there any 


appear 
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appearance indicatory of fuch a fubftitu« 
tion, as they all lie flat in the mouth like 
the others of the fame row. | 


From what has been obferved of this 
fith, of the fpecies of which I am ignorant, 
and of the other taken near Meffina; which 
from fome of its chara@eriftics: has been 
confounded with the /gualus maximus ; it 18 
evident, that though their teeth are found in 
precifely the fame circumftances with thofe 
of the teeth of the /gualus carcharias, as ob« 
ferved both by Heriffant and myfelf, yet 
they have not received from nature the 
privilege of repairing the lofs of their teeth 
by the fubftitution of thofe that remain. x 


But if thefe teeth thus turned towards the 
throat, and enveloped in flefh, are not placed 
there in referve, and intended to fupply the 
place of thofe that may be loft, naturally or 
by violence, what can be their ufe? It is 
| certain that, if during the whole life of the 
animal they remain in the mouth in the 
fame pofition, they can be of no fervice to 
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them with refpe@ to their prey, as they are 
unfit either to feize it or grind it: «In like 
manner they cannot be offenfive. weapons 
againft their enemies, in the combats in 
which it_is-knownthefe fth are continually 
engaged. Shall we then adopt the impro- 
per duggeftion of Steno, and aferibe their 
formation merely to ‘ the neceffany action | 
‘of matter?” È 


. Tam far from wifhing to give a hafty 
judgement relative to the ends nature has 
‘had in view... Of many of them werare 
profoundly ignorant, and many, itlis.pro- 
bable, we fhall-never difcover. . Yet there 
are others fo apparent that we cannot be 
miftaken. ‘There cannot be a doubt, for 
example, that the teeth:in moft animals are 
an offenfive and defenfive weapon, befides 
ferving for the trituration and maftication 
‘of their food; and that in‘ others their 
office is to:feize and hold faft the prey till 
‘it fhall be fwallowed and pafs into the 
ftomach.:>.Sharks, like an infinite number 
_ of other fith, do not mafticate; but ufe their 
| 45 Seo 
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teeth to feize their prey, employing thofe 
of the firft row, which when they are loft 
have their place fupplied by thofe of the 
lower rows, fuch being their deftination. 
In the two fpecies which I have deferibed 
there is a difference; the teeth of the firft. 
row, which.proje& from the -mouth;:being 
alone adapted to feize and prevent the 
efcape of the prey. Thefe, however, when | 
they fall out naturally, or are broken off by 
violence, are not reftored, fince the teeth | 
which would fupply their places in the 
common fhark have not the fame property 
‘in thefe fpecies of fifh, The teeth, there- 
fore, of the fecond and following rows are 
of no fervice to thefe animals, with refpect 
to the prey they may take or attempt to 
take. But fhall we therefore conclude that 
they are entirely ufelefs? I will not be fa 
prefumptuous as to entertain fuch a thought. 
‘The lower rows of the teeth of the common 
Mark were once fuppofed ufelefs, until by 
careful and accurate examinations of dif- 
ferent jaws their real and truly important 
ufe was difcovered. Of the fpecies now in 
3 queftion 
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-gueftion I have only feen three jaws: pets 
haps, had I an opportunity to examine 
more, efpecially fuch as had belonged to 
fith of different ages, I might be able to 
elucidate this, at prefent, difficult queftion. 


In the mean time, what has been now 
obferved: may teach us how cautious we 
ought to be in judging’ from analogy. 
‘What greater analogy, not to fay identity, 
can be conceived than that ‘between the 
_ circumftances attending the lower rows of 
teeth in the common fhark, and thofe of 
the fame rows in the two fpecies we have 
laft defcribed? How natural, therefore, was 
the conclufion, that if thefe rows were in- 
tended to fupply the place of fuch as might 
be loft or broken, in the former animal, 
they had the fame deftination in the latter? 
Yet has obfervation fhewn that this in- | 
ference is falfe. Whence it appears, that by 
trufling to analogy we may be fometimes 
led into error; by attributing, as in the 
prefent cafe, to one fpecies of a genus what 
is only true of another, 
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In thefe experimental enquiries I have 
confidered the /gual as fifhes, properly fo 
termed, though Linneus has taken them 
from that clafs, and placed them in that of 
amphibia, in which he has alfo the rays, 
lophii or fea-devils, lampreys, &c. becaufe, 
according to him, thefe genera have perfect 
‘. lungs. But it has been demonftrated by 
more accurate obfervations made by M. 
Vicq-d-Azyr, that they have not thefe 
vifcera ; of which I have myfelf been con- 
_ vinced with refpe& to feveral fpecies of 
rays, and other fifh that had been im- 
properly fuppofed to belong to the clafs of 
amphibia, 
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A GNANO, lake of, defcribed, i. 125. Once a fpacious 
volcanic crater, ib. 

Alicuda, one of the Lipari iflands, ili, 124. Danger to the 
Author from a tempeft on approaching, iii, 126. Lavas of, 
iii. 133. Rocks and crags of the fhore of, iii, 141. Ap- 
pearance of, from the fea, iii. 145. Notices of, in an» 
cient Authors, i, 150. 


Alum, method of extracting, at Solfatara, i. 81. 
| Andria, M. remarks on an obfervation of, 1. 177. 
Angelo, Monte San, appearance of the ifland of Lipari from, 
ili 7 
Animal, fingular tentaculated, adherent to coral in the Strait 
of Meffina, defcribed, iv. 274. 
Arfo, the, or Burnt Ground, i, 147. . 
Afteffius, obfervations on, il. 324» 
A/cidia, 
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Afcidia, new {pecies of, defcribed, iv. 262. 
Averno, lake of, 1. 128. 


mer 


B. 


\ 


Bartoli, Father, obferyation of, relative to the crater of 
Vulcano, il. 234. 


Bafaltes, enquiries relative to the origin of, iii. rgi. Of 
Portici, obfervations on, by the Chevalier Gioeni, iii, 205, 


Bafluzzo, one of the Lipari ifles, account of, ii. 142. Rab. 


bits the only animals found there, ii. 144. Remark on. 


the formation of, ii. 163. 
Bilancelle, account of the fifhery with, on the Genoefe coaft, 
IV. 3346 
_Boldus, Monte del, pitch-ftone lavas of, iii. 2 50. 
Borch, Count, remarks on fome obfervations of, i. 204, 262. 
Bottero, one of the Lipari ifles, account of, ii. 145. 


Bottom of the Sea, in the channels between the Lipari iflands, 
obfervations on the, ii, 158. 


Breiflak, Abbé, experiments made by, in the Grotta del 
Cane, i, 96, 102. 


Brydone, Mr. remarks on fome obfervations of, i. 202, 211, 
260. 


C. 


Calcedonies of a lava of Lipari, i, 3846 
Calle di Panza, i. 169. 
Campo Bianco, a mountain of pumices in Lipari, ii. 291% 


Canneto, 
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Canneto, avillage in Lipari, ii. 289. | 
Cape Melazzo, obfervations on the granites of, ti, 164. 
. Copifcello, Monte, 11, 276. Dili 
Capri, ifland of, i. 3, 121. 
Caferta, 1.187. 
Cafagna, Monte della, a mountain in Lipari entirely com. 
pefed of vitrifications, ii, 329. Vitrifications of, defcribed, 
ii. 332. Lavas of, li. 357. 
Caffello, Monte, lavas of, ii. 
Catajo, Monte del, lavas of, iii, 292. 
Charybdis and Scylla, obfervations on, iv. 165. Where fitu- 
ated, iv. 177. 
Cochineal, propofal for cultivating it in the Lipari iflands, iv. 
102. 
Columns perforated by lithophagous worms, i. 96. 
Coral, account of the fithery for, in the Strait of Meffina, 
Iv. 306. 
Cryfolites, volcanic, contained in a lava of Lipari, iil, 34. 
Cryftals, {mall quartzous, in a lava of Lipari, il. 379. 
Cyclops, rocks of the, i. 303» Beautiful zeolites of, i. 304». 


Cd 


D 


Dattolo, a rock among the Lipari iflands, it, 147. 

Decompofition of lavas, obfervations on, i, 71. li. 214, 237. 

Deflandes, experiments of, by pouring water on glafs in 
fufion, iil. 359» 


Dolomieu, M. remarks on fome opinions and conjectures of, 
i. 218. 


384 ND DE TE. 


i, 218. ii. 3, 23,84, 123; 147; 149, 164; 229, 2339 292, 


305 325» 339 ili. 8, 44 46,77, 146,311. iv. 435° 575.72 


Dolphins, numerous, near Stromboli, ii. rr. Extraordinary - 


agility of, ib. 


D’ Orville, M. remarks on his defcription of the crater of 
Etna, i, 263. Obfervations of, relative to the crater of 


Vulcano, ii. 234. 
E, 


Echinus fpatagus, obfervations on the motion of the, iv, 295. 


Enamel, in what fenfe the term ufed by the Author, i, 33. 
Enamels of Lipari, i. 354. ili, 22, 

Epopeo, Mount, i. 159. 

Eruptions of Volcanas, enquiry into the caufes of, iii. 317. 
Efchara, a new fpecies of branching, defcribed, iv, 277, 


Etnea, Mount, journey to, i. 193. Valtextent of, i. 196. 
~ Remarks on the accounts given by different authors of that 
mountain, i. 202, Middle region of, defcribed, i, 226, 
Upper region of, i. 228, 233. Defcription of the crater 
of, i. 247... Obfervations on the defcriprions of that crater 
by Baron Riedefel, Sir Wm. Hamilton, Brydone, and 
Borch, i. 256. Defcriptons of, by ancient Authors, i. 266, 
Remarks on the air of the fummit of, i. 278, 284. Ex- 
tenfive profpe& from the top of, i. 281. Animals fonnd 
in the upper regions of, i. 308. 
Euganean mountains, volcanic productions of, iii, 216... Layas 
of, ill. 224. 


F. 


Faujas, obiervations of, on the glafles of Lipari, ii. 344. 
Opinion of, relative to the fires of volcanos, iv, 85. 


Felicuda, 


J 

Felicuda, one of the Lipari iflands, iii. go. Prifmatic lavas 
of, iii. 96. Tufa of, iii. 103. Volcanic glafs of, iii. 113. 
Pumices of, iii. 116; Puzzolana of; ili, 119. Population 
of; iv. 140. Vegetables of, iv. 142: Induftrioufly cul- 
tivated by the inhabitants, iv. 143. Fifhery of, iv. 144. 
Extraordinary cuitom at, on the death of a hufband or 
wife, iv.145. Scarcity of water af, iv. 145. Animals 
of, iv. 146. Content and tranquillity of the people of, 
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Felt/pars, remarkable; of the lava of Calle di Panza, i. 169, 
182. Of Mount St. Gothard and Baveno, i, 183, 184, 
iii. 281. Of a volcanic rock of Monte Rua; ili. 286. 

Ferber, remarks on fome opinions of, 7. 71, 72; 86; 92, 93, 
321: 

Fila di Sacca, ill. 98. 

Fires, volcanic, conliderations relative to the activity of, iv. £4 
Experiments to determine the-efficacy of, iv. 7. 


Foffa Grande, cavern fo called, i. 37. Deferibed, i, 120. 


Frogs, pretended monftrous formation. of, dete&ed, i. 126, 
Of Monte Nuovo, defcribed, i. 132. 


G. 


Gallina, Monte, ii. 276. 

Garnets, contained in lavas of Vefuvius,. i. 32. ili, 90. Of 
the enamels of Lipari, iii. 23, Experiments on the Ves 
fuvian, iil. 74. | 

Gafes of volcanos, enquiry into the nature of the, iii, 317) 

Glaffes, volcanic.. Of Vulcano, ii. 207. Of the Monte della 
«vol, ive Ce Caftagna 
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Cafagna in Lipari, ii. 332. Capillary, i 333. Of Feli- 
cuda, ili. 113. | 

Glow-worm, marine, obfervations on, iv. 254.‘ 

‘Granite of Vefuvius, 1.39. Refults of experiments made in 
the furnace on different fpecimens of, ii. 154. Of Panaria 
and Bafiluzzo, experiments on, ii. 166. Of Felicuda, iii. 
psi i toe Vi 

Grotta del Cane defcribed, i. gr. Miftakes of Ferber, con- 
cerning the, i. 92, 93. Experiments made in the, by the 
Abbé Breiflak, i. 96. 

Grotta delle Capre, i. 227, 229. Lava of, i. 229. 

Grotta della Signora, ii. 376. | 
Grotta del Bove Marino, ie 99. 


Guardia, Monte della, ii, 194. ile 10. 


H, 


Hamilton, Sir Wm. remarks on fome obfervations and 
opinions of, i. 28, 29, 42, 51, 71, 121, 191, 214, 258, 
259. ii. 30, 254. iv. 34, 76. 

Heat of flowing lava, experiments fuggefted to afcertain it, 
1. 16, 


Hermitage del Salvatore, 1. 4. 


hy 


Fafper, experiments on different kinds of, il. 118. 
Imperatore, Monte, 4167. 


dudian fig of Lipari, remarks on the, iv. 96.. 
; Iron, 
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fron, fpecular, found in a lava near Solfatara, i. 47. Of 
Stromboli, ii. 96. Defcribed by M. Faujas, De Larbre and © 


Dolomieu, ii. 108. i globules of, ina lava of 
Lipari, ill. 48. 


Ichia, ifland of, i. 143» Voleanic prance of, i. 1456 


La 


Latera, mephitic vapours of, i. 102, 110. 
Lava, flowing, of*Vefuvius, obfervations on, i. 11, 21, 23. 


Experiments fuggefted to determine the abfolute heat ‘of, 
i. 16. : 


Lavas of Vefuvius defcribed, i. 31. On the road to Solfa- 
tara, i.48. Of Solfatara, i.52, Of Monte Nuovo, i. 
130. Of the Arfo, i. 148, Of Monte Vico, i. 164. 
Of Monte Zaro, i. 165. Of Monte Imperatore, i. 168. 
Of Monte Roffo, i. 216, Of the upper region of Etna, 
1.238. Of Stromboli, ii. 89. Bafaltiform, of Vulcano, 
ii. 210, Of Lipari, ii. 264. iii. 13, 3347, 102. Of the 
Monte della Caftagna in Lipari, ii. 357. OF the Stoves of 
Lipari, iii. 47. Prifmatic of Felicuda, ili. 96. Globular 
of Alicuda, ili. 133. Pitch-ftone of the Euganean moun- 
tains, iii. 250, 283. Obfervatione on, in general, ili, 278. 

Lipari, ifland of, ii. 257. Obfervations made round the 
{hores of, ii. 262. Lavas of, ii. 264, 357. ill, 13, 33. 
Volcanic glafs of, ii. 265. The internal part of the rock 
of, entirely of glafs, ii. 270. Pumices of, ii. 270. Ob- 
fervations in the interior parts of, iii. 1. Stoves of, ili. 15, 
43. Tufa of, iii. 16. Enamels of, ii. 354. ill. 22. Po- 
pulation of, iv. 92. Vegetables of, iv. 93. Fifhery of, 

CUie2 iY, 


ae int barat De Ahi 4 
iv 105. ‘Animals of, iv. 110. Commerce of, iv. 11% 
City of, iv. 121. Character of the inhabitants of, iv. 119. 
Lipari iflands, i sta "pr 


Lifca Bianca, gne of the Lipari iflands, account DE il. 145% 


Luc, M. W. de, the only naturalift who had entered the 


crater of Vulcano, ii. 223. Defeription of that crater by, 
ll. 2246 i 


M. 


Madonna della Vetrano, church of, Great damaged 9 a 


torrent of lava, i. 35. 

-Malnfey, of Lipari, method of cinica IV. Di : e Strom- 
boli, iv. 126. 

Medufe, phofphorefcent, of the Strait de Meffina oes ae 
iv. 203. 

Meffina, flate in which the Author found that city after the 
earthquake in 1783, iv. 151. 

Metelona, valley of, 1. 188. 

Mifeno, port of, i. 134. Promontory of, i. 135: | 

Mountains, Secondary, of Etna, i. 291. Seven produced by 
an eruption of Vefuvius in 1760, ili. 167. 

Muriatic acid, experiments with, relative to the decompo- 
fition of lavas, ii. 215. Contained in fame volcanic pro- 
ducts, 11, 286. } 

Murray, Adolphus, remarks on fome obfervations of, i. 935 
94 ‘ 7 i PENE ; 

Mufeum of the Prince of Bifcari, i, 309, Of the Chevalier 

* Gioeni at Catania, i, 310. 

ù Muffato,, 


Fn 


we — 
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Muffato, Monte del, pitcheftone lavas Of, ill, 262% 


: N 


Naples, the city of, founded on volcanic fubftances, i, 41, 
Navigation, improvement of, in modern times, iv. 197. 
Niccola, San, mountain of, i, 1 59- 

Niccolo dell? Arena, monattery of, 1, 295. 

Nicolof, village of, i, 212., 


Nuovo, Monte, i. 129. 


Oolites, i, 65. 
Pi 


| Palimadara, the, or net for taking the {word-fith defcribed, iv. 
~ 333% 


Panaria, one of the Lipari Wandics ii, 148. Remark on the 
formation of, ii, 153. 


Paparcuri, Don Salvadore, Effay of, on the manner in which 
the winds may be foretold by the fumes and eruptions of 
Vulcano, ii. 240. 


Perciato, il, a perforated rock, iii, 98. 
Petrofilex, experiments on, in the furnace, ii, 126. 
Pietra Lunga, ii, 160, 
Pifciarelli, 67. Lavas of, 68. 
Piteb-fone lavas, iii, 250, ‘apalyfie of, ii, 258 
C c 3 Poly pus, 
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Polypus, fpecies of, in which the circulation of the fluids is 
vifible, defcribed, iv. 283. 

Pompeii, houfes of, built of lava, i. 78. 


Porphyry of Stromboli, ii. 92. Experiments on various 
kinds of, ii, 118, 123. Of Lipari, iii. 40, Of Alicuda, 
is 335. 

Porphyries, Egyptian, analyfis of, iil, 171. | 

Procida, ifle of, defcribed, i. 139. 

Pumice, an imperfe& glafs, i. 66, 67. © What requifite to the 
formation of, ii, 76, Remarks on the origin of, li. 292, 
323. Manner of digging at Campo Bianco, in Lipari, il. 
303» 

Pumicrs, of Solfatara, i. 67, Of the valley of Metelona, i. 189» 
Not afforded by Etna, i. 307. Of Stromboli, ii. 94. Of 
Vulcano, ii. 209. Of Lipari, i 271. Of Campo Bianco, 
ii. 291. Analyfis of, various, ii. 318. Of Felicuda, ui. 1165 
Abundant, of Santorine, iii. 179. 

Pumices, general obfervations concerning, iii. 195. 

Punta del Segno Nero, il. 374 | 

Puzzolano of Felicuda, ili. 1 19. 

Pyrites, miftake of Sir William Hamilton relative to, i. 51. 


Pyrometer of Wedewood , Introd, i. 17. 


Re 


Rapillo, what, i. 167. 
Rock of Burnt Stones, 1. 137% | 
Rofa, Monte della, iis 276, 279: 
Roffis 
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Roff, Don Tgnazio, obfervations on the manner of foretelling 
the winds by the fumes and eruptions of Vulcano, ii. 240. 


Rofo, Monte, i. 212. 


Rotaro, the, a mountain, i, 1 54, Via del, the, 2. 


So 

Saccagne, a place, iii, 98. 

Sal ammoniac, method of obtaining at Solfatara, i, Sr. 

Saline, one of the Lipari iflands, ii. 150. The largeft of 
thofe iflands next to Lipari, i. Lavas of, defcribed, ii. © 
151. Obfervations on a fpring at, iv. 134. Salt-pits of, 
iv. 137. ; | 

Sand, ferruginous, in the ifland of Ifchia, i. 174. Of Monte 
Roffo, i, 213. Of Stromboli, ii, 22, 24. Of the crater 
of Vulcano, ii. 207, 


Santorine, abundance of its pumices, iii, 179. Account of vaft 
quantities of pumices thrown up by the fea there, 7d, 


Scorie of ZEtna, i. 234. Of Stromboli, ii. 75, 78. 
Scylla and Charybdis, obfervations on, iv. 165. 


Sea, remarks on an opinion of Ferber concerning the finking 
of its level, i, 88. 


Sea glow-worms, obfervations on, iv. 254. 
Sea urchins, obfervations on, iv. 295» 
Serapis, ruins of a temple of, 1. 83, 


Sjeva, Monte, lavas of, iii. 252. 
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Shark (or fea-dog), account of the fifhery for the, in the Strait 
of Meilina, iv. 341. Voracity of the, 344. Obfervations 
on the teeth of the, iv. 351. | 


Sboerls contained in lavas, i. 32, 37, 38, 63. Not always 
more eafily fufible than feltfpars, i, 185. Detached, of 
Monte Roffo, i. 217. Analyfis of, from Etna, i, 222, \ 
Of the fcorie of Stromboli, ii. 80. Minute cryftalliza- 
tions of, in a lava of Lipari, il, 378. 


Solfatara, i, 49. 
Specular iron. See Iron, 
Squalus, obfervations on fome fice of the, iv. 343. 
Stoves of Ifchia, i, ah Of Lipari, ii. 15, 43» 


Stromboli, ii. s. Obfervations on the {moke of, ii. 12. Ex- 
plofions of, ii. 19, 35. Remarks on Sir William Hamil. 
ton’s account of, ii. 30, Its Volcano has ne periodical in- 
termiffions, ii. 37, 52. Why the fea is not filled up by its 
continual eruptions, ii. 41. Defcription of the crater of, 
lie 58. Component fubftances of the ifland of, il. 74» Ate 
counts of, in ancient writers, ii, 130. Subftances which 
probably feed its fires, ii. 136. Climate of, iv. 122. 
Fifhery of, iv. 125. Wegetables of, iv. 125: Popu- 
Jation of, iv. 126. Animals of, iv. 130. , 


Stufe, Monte della, ili, 80, 
Sulphates of lime accompanying lavas, ili. 56. 


Sulphuric acid, experiments relative to its effefts on lavas, 
il. 216, ; 


Sword ff, account of the, in the Strait of Meffina, iv. 330. 


3 Terzi, 


Terzi, Father, remarks on his obfervations on the pitch-ftone | 
lavas of the Euganean mountains, lil, 261, 272. 

Torre, La, del Filofofo, i, 288. Materials of which it is 
built, i. 289. 

Torre, Father della, remarks on fome obfervations of, i, 
756 

Tripeta, Mount, i. 148. 

Tufas, accumulations of, near Naples, 1.42. Different opi. 
nions relative to the origin of Volcanic, i. 42. Thofe 
near Naples the produce of thick eruptions, :9. Contain- 
ing veltiges of plants, i. 79. Of the Valley of Metelona, i. 
188. Of Stromboli, ii. 94. Of Lipari, iii. 16, 103. Of 
Felicuda, ili. 103. 


Vv. 

Valle di Muria, ti. 376, 

Vesetable earth, an uncertain proof of the great antiquity of 
lavas, i. 205. ii. 373. 

Fefuvins, vifit to, during an eruption, i. 12. Eruption of, 

defcribed, i. 4. Flowing lava of, obfervations on, i. 11, 

Fico, Mount, 1. 1646 

Fitrifications, immenfe quantity of, in Lipari, ii. 270. ili, 83. 

174. General obfervations on, iii. 174. 

Folcanization of the Eolian ifles, enquiries relative to, iii. 
152. 

Fulcanello, a {mall peninfula of Vulcano, once an iffand, 
Hi. 175. Lavasof, ii. 177. Crater of, ii, 184. 


Vulcano, 
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Vulcano, one of the Lipari iflands, ii, 172. Grotto in, ii. 1853 
201. Volcanic produéts of,. ii. 188. Sulphur furnaces of, 
now abandoned, ii. 192. Crater of it entered by the au- 
thor, il. 195. Defcribed, ii, 197, 206, 223, 227: Sulphur 
‘of, ii. 203. Glaffes of, ii, 207. Pumices of, ii 209. 
Lavas of, ii. 210. Defcription of the crater of, by Mx 
William de Luc, ii. 223. Eruptjon of, in 1786, ii. 231. 

_ Vegetable produ&ions of, ii.237. Smaller crater of, iis 

238. ‘Prognoftics of the winds from the fumes and erup= 
tions of, ii. 239. Accounts of ancient authors contern- 
ing, il. 247. Miftake of Sir William Hamilton relative 

| to,li. 254: Uninhabited; iv. 131: Ancient alum works of, 
iV. 1316 


We. 


Water, {carcity of, at Etna, i. 2099» AffeRing {cene ih ¢on- 
fequence of the, i. 300. Refult of experiments made by 
pouring it on melted glafs and metals, ili. 359. 

Winds, fuppofed to be predi&ed by the fmoke of Stromboli, 
il. 14; and by the fumes and eruptions of Vulcano, dk 
239; 254. 


Zaro, Monte, i. 165, 


Zeolites of Etna, i, 305. Of Lipari, iii. 58. From Iceland, 
Ferro, and Etna, obfervations on, iii. 69. Obfervations 
on the origin of, ili. 76. 
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